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S.. your course with a determination and will. Get on the beam 
that will take you to a position of responsibility in Aviation. 
Every great crisis produces new leaders and conditions. This 
war is no exception! It has created great changes and ad- 
vancements in Aviation with countless new opportunities. 
Right now—the Aviation industry is seeking thoroughly trained 
men of ability. The Army recognizes the man possessing 
technical training by advancing him to higher grades and ranks. 
Naturally—demands for the trained man 
are great. It is apparent that he has the 
advantage. 



















After the war competition will be keen, 
and the better positions will go to the 
better qualified and more thoroughly 
trained men. So, ACT NOW... GET ON 
THE BEAM .... PREPARE... Get THOR- 
OUGH training ... and win a real posi- 
tion in the tremendous expansion of after- 
the-war-Aviation. 

CURTISS-WRIGHT TECHNICAL INSTI- 
TUTE, recognized as one of the 
country’s outstanding aeronautical 
schools, offers you the best to be 





CURTISS 
TéCH NICAL 





BUY WAR BONDS 


Offering specialized and proven troaining in AERONAUTICAL 


NO FLYING INVOLVED 








FLYING 5 


had in the way of specialized training in Aeronautical Engineer- 
ing and Master Aviation Mechanics. 


Since the founding of this institute in 1929, its unwavering ob- 
jective has been to prepare young men to advance in aviation: 
to qualify them to assume increased responsibility: and to 
enhance their earning power. 


The practical value of this up-to-the-minute training, with years 
of success and experience in proven methods, has been demon- 
strated by the success of thousands of Curtiss-Wright Technical 
Institute graduates. What it has done for others, it can do for you. 


If you are indecisive about where to go for the training you 
require, consider this. Mr. Donald Douglas, President of the 
Douglas Aircraft Company. wanted his son to have precisely the 
schooling and training you contemplate. Naturally. he could 
have been sent anywhere the father decided upon. Outstand- 
ing merit of the school was the only consideration. And where 
did Mr. Douglas send his son? The answer is easy—CURTISS- 
WRIGHT TECHNICAL INSTITUTE. 

Don’t delay —Act now. Don’t miss the vital training at Curtiss- 
Wright Tech. in the heart of Southern California’s giant aircraft 
industry. Send in your coupon TODAY. It will bring illustrated 
catalogue. FREE—No obligation. 

ENGINEERING AND MASTER MECHANICS 






“BE wist—Paoree? — Tareas. 


hf 
MAIL TODAY @® DON'T DELAY fev 
|) 


OC AERONAUTICAL ENGINEERING COURSE [fy 
OOMASTER AVIATION MECHANIC COURSE | 
‘OQ SPECIALIZED ENGINE COURSE 
O SPECIALIZED AIRPLANE COURSE 
(C) POST GRADUATE AERONAUTICAL ENGINEERING COURSE 
C SPECIALIZED AIRCRAFT SHEET METAL COURSE 
() AERONAUTICAL DRAFTING COURSE, HOME STUDY 
() AIRCRAFT BLUE PRINT READING COURSE. HOME STUDY 
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“hail Blazing in the Skies 
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PIONEERING NEW METHODS 








4| HOW GOODYEAR AIRCRAFT 
f CORPORATION SERVES THE 
AIRCRAFT INDUSTRY 





1. By constructing subas- 

semblies to manufactur- 
ers’ specifications. 

2. By designing parts for 
all types of airplanes. 

3. By re-engineering parts 
for mass production. 

4. By building complete 

— airplanes and airships. 

" x ge — or a FASTER STRETCH-BENDING OF AIRCRAFT PARTS is made pos- 

= search to aid the solution sible by the ROTO-STRETCHER, a new development of the Goodyear 

of any design or engi- 

neering problem. 





Aircraft Corporation. This machine forms strips, extrusions and 


bent-up sections of any cross-sectional configuration into smooth 







QOOOYEAR RESEARCH contours of predetermined shape with minimum time and labor. 


LABORATORY 





It leaves no wrinkles, eliminates costly handwork. Bends are set 
permanently; springback is negligible, resulting in practically 100% 
uniformity. Parts of extremely small radii are readily formed and 
contours up to 360° are possible. It’s a major contribution to ait- 
craft mass production. 




















April, 1944 FLYING 








‘tx. ne * 


BUILDING PROVEN AIRCRAFT 


THE WORLD’S LARGEST NON-RIGID AIRSHIP — the Navy's new 
M-1 — is a product of Goodyear’s thirty years of pioneering in aero- 
nautics. Long experience and practice in the improvement of air- 
craft design and construction methods have enabled Goodyear 
Aircraft to produce large numbers of patrol airships for the war- 
time emergency. And the record of Goodyear-built airships in safe- 
guarding convoys without a single loss from submarine attacks 
attests the effectiveness of the airship, while their intensive opera- 


tions attest the soundness of Goodyear construction. 


LET’S ALL 
BACK THE 
ATTACK WITH 
WAR BONDS 
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They wouldn't fly 
without them... 







Blue baby shoes always hang on the steering 
column of a famous bomber, whose pilot re- 
gards them as his “holy of holies’’ and refuses 
to fly without them. 





A tattered menu, souvenir of a wonderful party, 
went along on more than 40 missions in the 
jacket of a flight engineer. It even survived a 


water crash landing in the Southwest Pacific. 
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\ A pair of white kid gauntlets, memories of some 
extra-special girl, bring good luck to a pilot who 
always slips them on when he takes over the 


controls to make a bombing run. 





Ethyl antiknock fluid goes along with every fight- 
ing plane powered by U. S. made gasoline. It goes 
into every gallon of fighting grade aviation 
fuel—and today more Ethyl is being used in 
each gallon than ever before. 


ETHYL CORPORATION 
Chrysler Building, New York City 
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EXPANDER-TUBE BRAKE 
AND 7.50x 10 WHEEL 


Check These Features! 


Bi-metallic drum affords rapid 
heat transfer from braking surface 


April, 1944 


GENERAL” 


Y Lighter weight... greater payload 


Heat control eliminates drum 


distortion... brake “fade” 


/ Longer service life 





The GENERAL 9 x 2 Expander-Tube Brake and Wheel—partially assembled. 


THE BRAKE WITH A “Soft” Pedal/ 


fes . . . the drum distortion problem is licked _ passed rigid service tests. Dynamometer tests for 











. as is dangerous brake “fade”. . . thanks to 
General Tire’s pioneering use of a bimetallic 
drum in the GENERAL Expander-Tube brake 


and wheel combination. 


Under actual flight conditions, in extreme cold 
and heat, 


the General brakes and wheels have 






General’s tire-tube-wheel 
combination eliminates need 
for extra storage space; avoids 
unnecessary inventory; saves 
production, maintenance time; 
cuts costs; gives you the 
quality design that counts! 


GENERAL military and com- 
mercial type tail wheels are 
fabricated from aluminum or 
magnesium alloy castings. Preci- 
sion machined. Fitted with 
tapered roller bearings. Tapered 
and straight axles. Built to 
A. A. F. Spec. No. 98-25272. 





= 








the brakes have met and surpassed stringent 


Government requirements . . . as have structural 


strength requirements for the static load rating 


of the wheels. For /onger service life . . . simpler 
maintenance . . . easier, “softer” operation 
. see GENERAL! 





ta one Package! 


Complete in one package ... ready for immedi- 
ate installation—General tail wheels, tail wheel 
tires and tubes meet Army, Navy and C. A. A. 
specifications—have proved their superiority 
in service on all types of aircraft. 

Backed by General’s long, practical experience 
in airplane tire manufacture . . . production 
facilities are available for immediate delivery 
on General’s tail wheel tire, 
tube and wheel combination. 















Write, wire or phone, Aviation Division 


THE GENERAL TIRE & RUBBER CO., AKRON, 0. \aneux mm 





GENERAL 
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ECENTLY, we've had letters and cards 
from: 
A.D. Alessi, Bronson W. Armitage, Emma 
Barth, A/C Harry E. Bradley, D. D. Cahn, 
Pfc. A. D. Cascio, Paul Cihak, Arthur 


Calvin Dausman, and Arthur Diamond. 





























@® 2 G- - 
DIAMOND DID AN OVERHAUL ON THE GULFHAWK, 
ONCE, BEFORE HE WENT TO CANADA 


And we’ve heard from James T. Foley, 
W. Bruce Haughton (whose Whopper was 
one of the funniest we've ever run), Harold 
E. Hill, Max Hofer, Jr., Lee A. Horton, 
Joan Hutcheson, and Phoebe Joseph. 


We got mail from Fred W. Kelsey, Wm. 
’ M. Kocsis, Charles H. Lathe, Jr., Curtis 
N. Leonard, S 1/C, A/C T. C. Manuel, 
John M. Marshall, C. R. Newman, ‘‘Tail | 
Gun Pete,’’ Pfc. Ross Reichart, Jack Schu- 
macher, and Cpl. Peter J. Sotich, too. 





Thanks to all you Perch Pilots for your 
Whoppers, Braintwisters, and answers to 
Braintwisters. And special thanks to those 
of you who sent Braintwisters with answers. 


Major Al Willams, 
alias “Tattered Wing Tips, “’Gulf 


Aviation Products Manager, | 
Gulf Bidg., Pittsburgh 30, Pa. 


POWER OFF WITH NO STALLING 


The time a plane spends on the ground is 
lost time. Cut those hours, and your plane 
automatically becomes more efficient. 
Engineers paid special attention to this 
fact when they devised the “power egg” 
system of the C-69. It was once necessary 
to tie up an airplane for a full day when 
an engine overhaul was needed. But on 
the C-69, lines, ducts, and connections 
are grouped at the firewall with quick dis- 
connects in such a way that the whole 
power plant can be changed in 27% min- 
utes! Airlines will get more flying hours 
with the C-69—hence better economy in 


their operations. 
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The parts of a lubricant which break 
down easily are lost lubrication. Cut down 
on those components and your lubricant 
automatically becomes more efficient. 

Lubrication engineers paid special at- 
tention to this fact when they devised the 
Alchlor Process of refining Gulfpride. 
This method, in effect, refines a lubricant 
which has already been refined! And extracts 
more of the components which have a 
tendency to “‘break up” into carbon and 
sludge. Pilots will get more lubrication 
with Gulfpride—hence better economy 
in their engine operation. 


RUBBER RESUME: 


This is the third month we've talked about 
the Neches Butane Products Company 





organized by Gulf and four other oil 
companies. 


This monster butadiene-for-synthetic- 





rubber plant is so staggering in size and 
capacity that we still know we've not 
done justice to it. 

But just try to visualize 246 million 
pounds of rubber on the planes, in the 
tanks, trucks, combat cars, jeeps, and 


wit yaBEng 


wel one: / 






amphibious vehicles. Or think of these wea- 
pons—unfit for duty—without rubber! 

See what we mean? 

Now, here’s one last staggerer: This 
butadiene plant will help to supply the 
equivalent in synthetic rubber of the 
natural production of 45,000,000 trees! 





Gulf Oil Corporation and Gulf 
Refining Company...makers of 





OIL IS AMMUNITION—USE IT WISELY 















4 AT LOW ALTITUDE, 











IF IT CAN BE AVOIDED— | SUCTION MAY BE LOST AND 
NEVER SWITCH FUEL TANKS| | SOME TIME REQUIRED TO 
REGAIN SUCTION ON ANOTHER 


ye ASSES al 4 - 
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TANK WA! 











ALWAYS BE SURE THAT WHEN 
YOU BO SWITCH TANKS, YOU | [> 
kc, SWITCH TO ONE>e-- 


see* FULL OF THAT 


GOOD GULF 





















































1 December, 1927, when Wm. B. Lester 
was test pilot for Fairchild, sectional air 
transport companies operated throughout 
¥ the country. By 1931, American Airways 





had taken over the operation of a number 
of these lines, and Montreal passengers 
could fly American all the way to Los 
Angeles. Bill Lester graduated from testing 
p planes to become co-pilot on American’s 


commercial routes. 





> and 
* not 


llion 
1 the 
and 


wed- | January, 1937—American Airlines in- 

H stalled the first Link Trainer in Chicago. 
Then Hugh L. Smith, now Vice President, 
stated: “The Link Trainer enables the pilot 


This to brush up on the radio signals and beams 
» the of another route; to perfect technique in 
ine approaching the airport by instruments.’ 
: Bill Lester became Link Instructor; then 
°S: Chief Instructor, Pilots’ School, ; 





Today, American Airlines is operating 

over routes totalling 8,454 miles. Its 
overseas flights, for the Air Transport Com- 
mand, reach to the four corners of the 
world, with 150 trans-Atlantic crossings 
monthly. Seven thousand employees keep 
the “Flagships” flying and are making a ma- 
jor contribution toward winning the war. 




















Aviation looks to Link for creative engineering and high standards of * 
manufacture. Look for the name LINK on precision products after the war. 


) 


1933—Co-Pilot Lester, interested in im- 

proving his skill, “flew” one of the first 
models of the Link Trainer when it was 
tested before a curious crowd at the old 
Newark Airport. May 13, 1934, American 
Airways became American Airlines, Inc. 
Lester continued with the company as a 
full-fledged piiot. He became Assistant 
Flight Superintendent at Chicago in Sep- 
tember, 1936, 
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December 8-11, 1941: The United States 

declared war on Germany and Japan. 
Shortly after, American Airlines turned 
over almost half its proud fleet of “Flag- 
ships” to the Government for war service. 
In the remaining planes, American carried 
increasing numbers of passengers on essen- 
tial missions, military personnel and cargo 
urgently needed in the war. 








7 Now in charge of pilot-training, Capt. Lester is mar 
ried to former American stewardess, Hazel Brooks 
at present Supervisor of Stewardess Service for the com 
pany. Lester says: “Link Training has materially increased 
the air transport capacity of American Airlines, with un 
diminished safety, under rigorous war-time conditions: 


LINK is proud to have a part in the great job being done 
by American Airlines. Link Aviation Devices, Inc., Bi 
hamton, New York; Link Manufacturing Company, Led. 
Gananoque, Ontario—Link Trainers, Aviation Sextants 
and other products contributing to the safety of fligh 


American Airlines has given 

instrument flying instruction 
to more than 1,000 of its own pi- 
lots in the Link Trainer. All Amer- 
ican pilots are required to take 
Link Trainer refresher courses, 
even million-mile pilots like E. J. 
Goeringer, pictured above. 














NV exelelake 


Fastest Aircraft of its Day 


Ni —on the trade routes of tomorrow 


THE DE HAVILLAND AIRCRAFT OF CANADA, LTD. 
TORONTO 








From the BA CAPS... 








to the CACTUS 


That will be your range when you fly your own plane after Victory is won—a week-end of skiing or 


hunting in the North—bathing or a round of golf in the sunny South. Business and pleasure trips will be 
mode in a fraction of the time now required. Planes will be safe and easy to fly—engines will be eco- 
nomical and dependable—and age will be no barrier to anyone desiring to own and fly a personal plane. 


We still face a big job before all this is possible, but if each of us does his utmost for the War effort, 
Victory will come—and freedom to come and go will be ours once more. 


Yes, cfter the War you will have a plane—an efficient, safe plane—that will take you and your 
family wherever you want to go. For utmost reliability, with economy, decide today that your plane of 
tomorrow will be powered by a dependable, easy-to-service Jacobs Engine—like those now training 


more bomber pilots than all other engines combined. 


. JACOBS Garis - 


POTTSTOWN, PENNSYLVANIA, 
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The LIGHT PLANE. too, 
has an AMPHIBIOUS future 





Here’s a Taylorcraft on experimental Amphibious 
Floats that work well on both land and water. 

A non-retractable bow skid, proportioned to 
create hydro-dynamic lift when in contact with 
the water, takes the place of the retractable bow 
wheel used on larger models. The only retractable 
parts are the main wheels, cable operated by a 
direct acting hand lever . . . fast acting, and like 
the bow skid, simple in arrangement, saving in 
weight, cost and maintenance. 

This light plane Amphibious Float develop- 


ment was undertaken as a commercial program 


just prior to the war. Ultimate production was 
necessarily postponed for the duration, but the 
float gear was thoroughly tested under A.A.F. 
orders. The gear then served the important func- 
tion as a prototype for the highly successful L-1A 
and C-47 Amphibious Floats which followed it. 


EDO AIRCRAFT CORPORATION, 414 SECOND STREET, COLLEGE POINT, L. I., N. Y. 


EDO 


AMPHIBIOUS 
FLOATS 


with retractable wheels 


EDO 


FLOAT GEARS 


SERVE THE UNITED NATIONS 



































SOCKETYPE 
CABLE TERMINALS 


Exclusive Features 


* Interchangeability 

* Simplified Swaging 

* Speeds Cable Assembly 

* Saves 90% onCritical Material 


* No Engineering Change Necessary 


9 Sizes in Both Fork 
and Eye Types 


Pai e 3/32” « 1/6” - 8/32” 
3/16” © 7/32" + 1/4” + 9/32" 
and 5/16” Cable Sizes 
Other Sizes Made to Order 


VT RY 
~~ & N 
~— “ Narpon 


INC. 
LOS ANGELES 11, CALIFORNIA 
: Approved as interchangeable with B and C 
types of present standard AN 667 & 668. 



























SOCKETNUT 
CLEVIS ROD ENDS 





| Exclusive Features 


* Low Cost 

* High Strength 

* Interchangeability 

* Reduced Service Stocks 
* No Tightening Distortion 


7 Sizes in Both Fork 
and Eye Types 


ar ai 4-40 + 10-32 -« 1/4-28 
32" | 8-32 +¢ 12-24 + 5/16-24 
| 3/82 VST RY 3. 


Other Sizes Made to Order 


me, 


INC. 
LOS ANGELES 11, CALIFORNIA 
b a New Specification Sheet and Folder Available 
jo a to Industry Personnel 
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RYAN-STANDARD cabin plone; 
pioneer passenger airliner. 


per re iti oa bi =| 





RYAN BROUGHAM, widely used 
commercially and for many famous 
flights. 
r ed 





RYAN S-C, cabin plane for privote- 
owner use, featured all-metal con- 
struction, 















Wings Across the Sea 


THAT 


Half surrounding Japan’s ill-won new terri- 
tories are Chinese, Indian and Australian air 
bases. In these countries are thousands of 
potentially fine pilots, as eager as their 
American brothers in arms to fight the com- 


mon enemy. 


FREEDOM MAY NOT 


the Netherlands East Indies in training op- 
erations before the war. Now Ryan planes 
are doing their full share in important mili- 
tary assignments for China and in Australia 
and India. Of course, details of these military 


assignments cannot now be published. 









, HELPING ARM OUR ALLIES TO STRIKE HARDER BLOWS T 
b 
But grounded valor is of little avail against In addition to other vital war work, Ryan n 
3 6 OP Sa ae H £28 * ee ° ° ° e 
. of ant apanese air power. Only modern trainin , . 
Set Wadl “Gecautty”, tony Jap P ; y g activities now include the engineering de , 
aa and modern equipment can turn this eager- velopment and manufacture of advanced 1 
we . err . . eye , s P 
ness into effective military use. type combatant airplanes and important as- - 
Ryan is proud of its contribution in Asia semblies for the armed services. Into these is ; 
and Australia toward this end. Widely used going knowledge that will make Ryan peace- I 
for training military pilots for the U.S. Army time planes and other products safer, more 
for formation Aight instruction by Air Forces, Ryan planes were in China and useful and more economical. ‘ 
avy. 
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RYAN ST3-S, seaplane trainer of 
same series as Army's PT-22. 


RYAN 


RYAN RYAN 
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BUILDS WELL 


Ryan construction, 
proven in aviation's 
pioneer days, now 
proven in war, will 
tomorrow produce 
safer, more useful 
peacetime aircraft. 


TRAINS WELL 


Ryan School of Aero- 
nautics, famous peace- 
time air school, now 
training fine U.S. Army 
pilots, follows one 
creed: Thoroughness. 


PLANS WELL 


Modern engineering 
+ flying experience. 
Typical result: Ryan 
exhaust manifold sys- 
tems are now used on 
the finest planes of 
other manufacturers. 
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RYAN PT-25, superbly engineered 
plostic-bonded plywood trainer, 


RYAN AERONAUTICAL COMPANY, SAN DIEGO— MEMBER, AIRCRAFT WAR PRODUCTION COUNCIL, INC. 
Ryan Products: Army PT-22s; Navy NR-Is; Army PT-25s; $-T Commercial and Military Trainers; Exhaust Manifold Systems and Bomber Assemblies, 
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The new Air Corps spec for ET 
brake tubes was clear enough. From 
now on, it said, tubes must function 
efficiently in any temperature from 
about 400°F. to —65°F. The high 
limit wasn’t a problem. But that 
-65° figure —that was a real chal- 
lenge to B. F. Goodrich engineers. 
The former low limit was —40°. 
Here’s what they were up against. 

Most rubbers, both natural and 
synthetic, tend to become brittle and 
crack when flexed at low tempera- 
ture. This tendency had to be over- 
come. Then there was another 
problem. A new brake fluid, used to 
obtain better flow below zero, was 
more destructive to the tube. 


Today, all our research and production facilities are 
geared to total war. Tomorrow, the “know how” we’re 
gaining now will help bring you a world of safer flight. 
The B. F. Goodrich Co., Aeronautical Division, Akron, O. 


FLYING 


CHALLENGES make A BRAKE TUBE THAT WILL STOP 





THIS PLANE AT 65° BELOW ZERO 


B. F. Goodrich engineers met the 
challenge two ways: First, a change 
was made in the shape of the tube 
which reduced the flexing required 
for efficient operation. This greatly 
relieved the strain on the tube and 
reduced its tendency to crack. To 
lick the problem of brittleness, 
however, and that of 
the more destructive 
brake fluid, a com- 
pletely new synthetic 
rubber compound was 
needed. 


B. F. Goodrich 
chemists worked out 
a compound of a spe- 
cial- purpose synthetic 


BFGoodrich 





rubber. Sample tubes were tested 
(more severely than prescribed by 
the Air Corps) and results proved 
the compound could meet Air Corps 
specifications. Thus, once again, 
B. F. Goodrich engineering met 
changing requirements quickly and 
satisfactorily. 
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MAKERS OF MORE THAN 80 RUBBER AND SYNTHETIC RUBBER AVIATION PRODUCTS 








FLYING il, 1944 
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Did you ever see a classroom like this one, American bomber crews 
flying? Well, here’s one. It is learn the lessons that spell disaster to 
an AT-11 Beechcraft bombing trainer Axis refineries and war-vital installa- 
at work. An oil refinery, in replica, is the tions of every kind. Beechcrafts are their 
target for its-bombs. The student crew flying classrooms. * This is the sort of 
has released those bombs squarely “on schooling that makes Americans the 


target.” * In countless training missions World’s Best Trained Airmen. 


Naar 2 — 
Official Photograph U. S. Army Air Forces 
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WICHITA, KANSAS, U.S. A. 





I, 1944 











Pre-war French Air Force planes 
fly over Paris Arc de Triomphe. 


Jhe French did not lose the air 
battle; the bad organization of 
their aviation did not even let 
them fight it, contends former 


director of the Air Ministry. 
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By PIERRE COT 


French Minister of Aviation, 1933; 1936-38 





These excerpts from Mr. Cot’s book 
“Triumph of Treason,” to be issued 
by the Ziff-Davis Publishing Com- 
pany March 20, reveal the strength 
of the French Air Force at the time 
of France’s surrender to the blitz. 











HE BATTLE of France demonstrated 

the importance of air power in modern 

warfare; it proved that an army can 
do nothing without the support of an 
adequate air force. 

The easy conquest of France by the 
German army in May and June, 1940, was 
largely due to the perfect collaboration 
of armored divisions and aerial forces. 


The absolute necessity for this collabora- 
tion has been the true lesson of the 
French defeat. 

Neither the French army nor the 
French air force was organized for this 
total warfare because the French high 
command, before 1939, did not believe in 
the alliance of the tank and the airplane. 
It continued to consider the air force an 
auxiliary arm, like the engineering corps 
or the baggage train, charged with impor- 
tant but secondary duties and subordi- 
nated to the needs of the fighting forces. 

These duties were long-range scouting 
and strategic reconnaissance, survey and 
photographing of the battlefield, rapid 
communication between separated cen- 
ters, and especially the regulation and 









observation of artillery fire. The French 
general staff admitted the indirect use of 
air power in warfare, particularly in at- 
tacking food columns and harassing lines 
of communication, but not its direct par- 
ticipation on the battlefield. 

The question of location and use of the 
French airplanes during the battle is one 
of the most interesting aspects of the 
problem of responsibilities for the war 


and the defeat. The general staff can be 
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The French Air Ministry. 


A French fighter-bomber of 17,600 pounds gross weight, the Bloch 133 carried three guns and up to 2,200 pounds of bombs. 


charged with having failed to create the 
essentials of modern warfare, armored 
and defensive divisions. Yet the situa- 
tion in the air force was worse: the es- 


sentials had existed, aerial divisions and 
parachute units having been created in 
1936 and 1937 by the Popular Front—but 
they had been abolished in 1938 and 1939 
at the 
staff. 
Similarly, 


express request of the general 


in 1936 and 1937, the minister 


In this modern building the air staff followed old ideas. 








of aviation had proposed the creation of 
an “attacking air force, with light mulTti- 
place airplanes, to be used in land war- 
fare;” he had proposed extension of the 
air force and the development of anti- 
aircraft artillery—in short, everything 
France lacked in 1940—and the perma- 
nent committee of national defense had 
rejected these proposals! 

I was minister of aviation from June 4, 
1936, to January 13, 1938, and I do assume 
entire responsibility for the domestic and 
foreign aviation policy of the Popular 
Front. Charges were levelled against me 
and my successor, La Chambre, but it is 
easy to show that France had all the air- 
planes which the general staff had con- 
sidered necessary for her defense. 

The French and British air forces to- 
gether took part in the Battle of France. 
To evaluate their role in the battle one 
must consider three problems: the 
strength of these forces, the use made of 
them and the reasons that prevented the 
French army from having at its disposal 
on the battlefield the. airplanes which 
were at the rear. 

The power of an air force depends on 
the quality of its personnel and materiel, 
the number of planes which it can put 
into active service, the productive capac- 
ity of the industry which feeds this force 
and, last but not least, its general organ- 
ization. 

Let us first consider quality. All evi- 
dence indicates that the superiority of 
German aviation was quantitative and 
not qualitative. Every time that the 
French or British aviators met German 
aviators in equal numbers or even two 
against three, they were victorious. 

The succession of these victories, re- 
corded in the official) communiques, es- 
tablishes, first, that the morale, training 
and aptitude for battle of the French 
crews left nothing to be desired. These, 
like the British crews, were superior in 
training to the German. France and 
England, with convenient access to the 
sources of petroleum products, had been 
able to give their pilots, bombardiers, 
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The Potez 63 was powered by two 670-h.p. 


and mechanics 
more flying experi- 
ence. Furthermore, 
the victories proved 
that French mate- 
riel, taken as a 
whole, was satis- 
factory. 

Not having pre- 
pared for war at a 
definite date, French 
, aviation could not 

Pierre Cot be expected to have 
the best machines in every category; but 
its average was respectable and tended 
to improve, thanks to the prototypes built 
after the nationalization of the aeronautic 
factories. At the beginning of the war 
this average was based on the Morane 
405 (single-seater pursuit plane) and the 
Potez 63 (light fighter-bomber). To these 
were added later the D-520 and Bloch 151 
(pursuit planes) and the Leo 45, the 
Bloch 135, and the Bloch 174 (fighter- 
bombers) 

The average quality of French aircraft 
was the result of a combination of air- 
frames that were somewhat superior to 
foreign models, with engines which were 
slightly inferior to foreign products. In 
the course of the war the most modern 
French airplanes were outclassed. only 
by the English Spitfire and the German 

(Continued on page 92) 
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A single-seater fighter, the Morane 405 carried a 20-mm. cannon and one machine gun in 
each wing. Top speed with Hispano-Suiza 860-h.p. liquid-cooled engine was 310 m.p.h. 










The Bloch 151 carried two cannon and 
two machine guns or four interchange- 
able machine guns. Top speed with its 
air-cooled engine was about 305 m.p.h. 


















with service facilities for ground and air travelers. 








Pylon-type marker identifies proposed landing area, 
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By PRENTISS CLEAVES 


Cessna Aircraft Company 


~A skyway marker system coupled with adjacent landing areas is 
proposed to aid in the development of post-war private flying. 


ILL any considerable number of the 
general public buy and fly their own 
airplanes after the war? 

Tremendous strides have been and are 
being made in airplane production meth- 
ods, materials and aerodynamic improve- 
ments, many of which can and will be 
applied to the manufacture of personal 
planes in the post-war period. John 
Public can look forward to having his 
choice of a number of different types of 
aircraft sufficiently safe and simple for 
him to fly easily, fast and comfortable 
enough to be useful, and priced consider- 
ably cheaper than pre-war planes of 
comparable performance, capacity. and 
construction. 

Smooth sailing so far! But the thing 
that’s worrying the aviation industry is 
whether enough people will want to fly 
their own airplanes to make the business 
worth while. Let’s take a practical look 
at what might cause even the most de- 
sirable private aircraft to fail to sell in 
quantity. It can be summed up very 
simply: the average person will buy an 


airplane to go places, hence we must en- 
able him to go wherever he wants to. 
This means that landing facilities must 
be provided conveniently near those 
places to or from which he might want 
to fly. Equally as important, he must be 
furnished with a simple means of finding 
his way to any of these facilities. 

The challenge presented by these con- 
clusions resulted in the development 
by the writer, of the “Skyway Marker 
System” with the advice and assistance of 
other experienced pilots both here at 
Cessna and from other companies. 

Briefly, the Skyway Marker System 
proposes the establishment of clearly- 
numbered, artificial landmarks (mark- 
ers), arranged in a symmetrical pattern, 
with reasonably adjacent landing facili- 
ties (strips) suitable for either normal or 
emergency use. 

The plan contemplates laying out the 
entire United States in a gridiron a 
super-system of numbered imaginary 
streets and avenues running north-south 
and east-west. about 10 miles apart. tying 





in directly with (but minus the complex- 
ity of) the established system of latitude 
and longitude. At each intersection of 
these lines a brightly-colored marker of 
distinctive shape would be placed, car- 
rying the easily-readable numerical ad- 
dress for its particular location. 

All aeronautical charts would be over- 
laid with this grid pattern together with 
the reference numbers so that by refer- 
ring to the nearest marker and thence to 
the chart, the pilot could determine his 
exact location almost instantly and with 
no possibility of an error. In this manner 
the pilot could keep continuous track of 
his location almost without effort and 
navigate to any desired point as easily 
and simply as he would find his way on 
the ground to a city address by using a 
street map and street signs, or a given 
small town by using a road map and 
highway markers. 

Let’s imagine a trip from Tulsa, Okla. 
to Wichita, Kans., using the Skyway 
Marker System. Our map would tell us 
that Tulsa is “17 N-76 W,” or figuratively 
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A grid pattern superimposed:on map provides “blocks” averaging about 10 miles between intersections, simplifying navigation. 


“St. and 76th Ave., 
“26 N-84 W,” which 
26th “St.” and 84th 


at the corner of 17th 
while Wichita reads 
would correspond to 


Ave.” Thus, flying to Wichita would be 
merely a matter of flying nine “blocks” 
north and eight “blocks” west, except 
that the “blocks” would average about 


10 miles each. Of course it would be 
silly to fly north to 26th and then west 
to 84th, so instead we would head north- 
west, checking our progress by the inter- 
vening markers, until we reached either 
26th or 84th, which we would then follow 
into the intersection. In effect we would 
fly into the mouth of a funnel which 
would lead us precisely to our destina- 
tion. 

The actual numbers designating the 
“address” of any intersection are tied in 
closely with longitude and latitude. First 
of all, and solely for convenience in 
numbering, the United States would be 
divided into blocks of 16° 40’ (1,000 min- 
utes) from north to south and from east 
to west. The numbered pylons would be 
placed at the intersection points of each 
10-minute line of latitude and 10-minute 
line of longitude, or as close to that point 
as possible. 


Numbers are divided as follows: First 


of all, the degrees and minutes are con- 
verted into minutes alone. 


For example, 


Wichita is approximately 36° 40° north 
latitude and 97° 20’ west longitude. Con- 
verting these figures into minutes (by 
multiplying the number of degrees by 60 
and adding the number of minutes) 
Wichita is 2,260 minutes north latitude 
and 5,840 minutes west longitude, For 
convenience in designation, the first digit 
in each number is dropped. This can be 
done because since each block is 1,000 
minutes from north to south and east to 
west, the first digit only indicates the 
block in question. With the digit gone, 
there will be a similar air address in each 
huge block but it would always be 1,000 
minutes east or west or north or south 
of Wichita, or a distance of 750 to 1,150 
statute miles in continental United States. 
This simplification, therefore, is deemed 
of no significance as far as practical navi- 
gation by means of the markers is con- 
cerned. Next, the last digit on each num- 
ber also is dropped. This can be done be- 
cause the markers are located as close to 
the 10-minute intervals as possible, hence 
the “0” is meaningless, 

By dropping the first and last digits of 
each number, Wichita’s air address be- 
comes simply 26 N-84 W. Because of the 
block system, both latitude and longitude 
numbers start at 00, run to 99, and repeat. 
As stated above, there will be duplicate 





numbers in each block, but always trom 
750 to 1,150 miles distant in continental 
United States. 

It should be noted, also, that because 
of tying the markers in with longitude 
and latitude at 10-minute intervals, the 
markers are never exactly 10 statute 
miles apart. Instead, they are always 11.5 
miles apart from north to south and of 
varying distances apart from east to west 
because the longitude lines converge to- 
ward the poles. Within the United States 
this would vary from about 10 statute 
miles east to west at Jacksonville, Fla., 
to about 7.5 statute miles east to west at 
the Canadian border in the midwest. 

The actual process of numbering 
sounds involved but it is advantageous 
because it ties in with the universally- 
accepted latitude and longitude system 
and the method of abbreviation retains 
uniform numerical progression, which 
makes it possible to use the easily under- 
stood “street-avenue” analogy. 

Various forms of markers are under 
investigation. First attempt was a pylon 
85 feet in height, made by covering an 
oil derrick near Wichita with lumber and 
painting the numbers on each of the four 
sides in various color combinations. This 
marker form proved unsatisfactory be- 
cause the figures were not sufficiently 











This experimental pylon-type marker installed near Wichita, Kan., 
Other types are under test. 


proved unsatisfactory for visibility. 


visible at reasonable altitudes and dis- 


tances. 

Another temporary test marker, now in 
course of construction, consists of a rec- 
tangle 32 feet wide and 125 feet long, 
made from orange-painted, lattice snow- 
fencing laid flat on the ground with 30- 
foot numerals. If this marker proves to 
be highly visible, future installations can 
be raised above snow level and the whole 
marker tilted slightly so that the wind 
can blow under and through the lattice 
to remove snow automatically. 

The second major feature of the Sky- 
way Marker System would be the estab- 
lishment of simple landing facilities at or 
close to these markers wherever geog- 
raphically practical. These would be 
landing strips, graded but not paved, con- 
sisting of two segments 1,500-2,000 feet 
long and 150-200 feet wide, with good 
anproaches, placed at approximately 
ri,ht angles to each other in the shape 


of a “T” or “L.” Total area required 
would be about 20 acres per installation. 
The establishment of an extensive net- 
work of landing strips under this plan 
would make personal airplane ownership 
vastly more attractive. The safety ad- 
vantages which would result from never 
being more than five miles from a well- 
marked emergency landing field are ob- 
vious. But the increased usefulness of 
private aircraft when it becomes possible 
for us to get within five miles of any 
point in the United States will create a 
demand for planes which almost staggers 
the imagination. Think of the hunting 
and fishing spots, hitherto inaccessible by 
ground transportation because of limited 
vacation time, which could be reached 
quickly and easily by plane via a nearby 
landing strip. Think of the salesmen 
who could cover their territories faster 
and easier by plane if they could land 
reasonably close to their customers! 


The Skyway Marker System was origi- 
nally suggested about a year ago. It has 
been called to the attention of various 
aviation authorities in Washington and 
elsewhere who are investigating its pos- 
sibilities. There have been certain ques- 
tions raised and objections offered. Let’s 
take a look at them. 

What’s new about the Skyway Marker 
System? Is it just like every other plan 
for more airports? No; the system 
differs from all previous plans in one ims 
portant respect: It proposes that thé 
landing strips and markers be arranged 
in a symmetrical pattern; i. e. that they# 
be uniformly spaced at about 10-mileé 
intervals (wherever practical) through- 
out the country regardless of density of 
population or routes. This is based on 
the fact that an airplane is free as the 
wind in choosing a direction to fly. If I 
want to fly from Sioux City, Iowa, to 
Wichita, Kans., I don’t have to go via 
Omaha (35 miles east of my course) and 
Kansas City (135 miles east of my course) 
just because the only railroad or airline 
connection between Sioux City and 
Wichita runs through these points be- 
cause of economic considerations which 
have no relation to my journey. 

Furthermore, although I may never 
need them, emergency landing facilities 
are just as important to me in the Bad- 
lands of South Dakota, should a trip take 
me thence, as between New York and 
Washington. Density of population should 
not govern; if they had stopped the Lin- 
coln Highway at the eastern edge of Wyo- 
ming because the ranches were some- 
times 50 miles apart its usefulness as a 
transcontinental artery would have never 
been realized. 

The same principle applies even more 
to the markers. If you or I want to fly 
from Kansas City to Chicago, the airway 
with all its facilities is available to us. 
But what if our brand-new post-war pilot 
wants to visit Lonejack, Mo., or What 
Cheer, Iowa? Isn’t it just as important 
for him to be able to steer a straight 
course? And the fellow who flies over 
Lonejack may be from New York or 
Florida or California, so. it’s a co-opera- 
tive proposition. That’s why we say that 
the Skyway Marker System is for all 
pilots everywhere, and if the symmetrical 
pattern principle is tampered with in 
any detail the usefulness of the plan 
will be destroyed. 

There’s another safety angle in the 
symmetrical gridiron arrangement of 
markers and strips proposed in the Sky- 
way Marker System. Suppose we have 
run into dirty weather on a cross-country 
flight. We've been too busy dodging rain 
squalls for the last few minutes to keep 
track of markers. We decide that we'd 
better get on the ground quick before 
we get into trouble, but there isn’t a 
marker in sight. All we have to do then 
is to start flying a circular course, grad- 
ually swinging wider and wider, and by 
mathematical laws we are bound to pass 
within a very short distance of a marker 
(and strip) within a few minutes. On 
the other hand if, as proposed in one of 
the CAA plans, an airport were to be 
provided to serve every population group 

(Continued on page 140) 
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gemobeyses with two external fuel tanks 
hung on the bomb racks under each 
wing, the Mustang Il is escorting AAF 
Fortress and Liberator bombers far into 
Germany. Its engine is the 1,520 hp. 
Packard-built Rolls-Royce V-1650-3, also 
known as the Merlin 61. Other Mustang 
Il data: wing span, 37 feet; length, 32 ft. 
2 in.; top speed, over 400 mph. Arma- 
ment usually is four .50-caliber guns. 





Mustangs currently in production are 
unpainted except as shown in three- 
quarter rear view (plane No. 37138) 
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A carrier of the 27,000-ton Essex class in Pacific waters. 


Navy's new 45,000-ton carriers will be 


greatest fighting machines afloat, built for multi-engined bombers and carrying 4,000-4,500 men. 


The CARRIER 


Becomes Our CAP 


By JOSEPH A. BORS 


Jlat-tops achieve dominant place in Naval operations 


with announcement of 45,000-ton CVB class designed to 


carry aerial armada, including multi-engined bombers. 


of World War II? 
That is more than a question of 
Naval nomenclature. It is a question of 
Naval operations. And day by day, and 
more and more, Naval operations are be- 
ing planned and carried out in a fashion 
to answer the question in a ringing affir- 
mative, emphasized by the announcement 
of a 45,000-ton class of aircraft carrie1 
now under construction. 

The Navy’s trio of new 45,000-ton air- 
craft carriers will be the greatest fight- 
ing machines afloat. 

These “unsinkable” flat-top queens will 
not be ready for action for another two 


I the aircraft carrier the capital ship 


years, but, if the war lasts that long, the 
Japanese are going to feel the sting of 
the two-engined bombers that zoom from 


the decks of these super-armored car- 
riers. 
The size of the new vessels will enable 


them to carry more armor plating than 
present carriers. The giant flat-tops will 
be larger than battleships of the North 
Carolina class, and the increased ton- 
nage would permit heavy armoring of 
the hull, decks and battle stations. The 
protection of steel plating over the sec- 
ond deck, directly beneath the flight 
deck, would be particularly advantage- 
ous as it would keep shells and bombs 





ITAL SHIP 


from penetrating into the gasoline stow- 
age below. 

Secretary of the Navy Knox pointed 
out, when announcing that construction 
on the 45,000-ton carriers was under way, 
that these ships will be more heavily 
armored than any other carrier in the 
United States Fleet. The flat-tops will 
have protection against certain kinds of 
damage which will be almost as effective 
as the steel-plated armor on the Navy’s 
“indestructible” new battleships. 

The new carriers will be of greatly in- 
creased size over those of the 27,000-ton 
Essex class, yet they will not have a 
great deal more machinery than the 
smaller carriers. This means that much 
of the extra space can be devoted to 
compartmentation. These watertight 
compartments can be shut off if the ship 
suffers a direct shell, bomb or torpedo 
hit, and the damage can be confined to 
the part of the carrier affected. The ad- 
dition of large areas of compartmenta- 
tion would enable the carrier to take a 
terrific amount of punishment before 
being sent to the bottom. 

The compartmentation would also 
make the ship heavier, lowering the cen- 
ter of gravity and permitting the heavy 
armor plating of higher areas on the 
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Enroute to October 5-6 attack on Wake Island, carriers of Essex class are flanked by protective warships 
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irrier which have not been protected by heavy planes on the new carriers, that floating arsenal and gas tank. It carries 
nted teel plating up until now because of _ the aviation industry, in conjunction with enormous gasoline stowage to fuel the 
sited akin} the ship top heavy. Naval experts, is producing new heavy planes as well as machine gun ammuni- 
woul Flight decks on the new carriers will bombers with longer range and deadlier tion, bombs and torpedoes. W hen this is 
avily | e 1 ich larger than those of the older firepower than anything yet carried by added to the fuel and ammunition sup- 
nw flat-tops. The flight decks will be much the flat tops. plies necessary for the carrier itself, it 
oil longer and appreciably wider. One of Fire at sea is hazardous enough for is easy to see why fire is the deadliest 
a he most important differences is that any ship, but it is doubly dangerous for enemy of all. 
still these decks on the new carriers will be the aircraft carrier. The flat-top is a (Continued on page 112) 
wi extremely heavy. These 45,000 ton ships 
4 will support the weight of twin-engined The rising power of the carrier in battle action is reflected in amount of 
in- bombers similar to the Mitchells which protection afforded it, ranging from deadly PT torpedo boats to warships. 
Pes bombe d Tokyo. The bombers, led by 
Maj. Gen. James H. Doolittle, were un- 
‘ha able to return to the carrier Hornet from 
ai which they took off because the arrest- 
ia ing gear could not have stopped them. 
ght On these new, heavier decks the gear 
ship cowl stop not only bombers of the 
— Mitchel class, but much larger ones. 
a Naval authorities stress, however, that 
itt the new carriers will not be limited to 
ee ising twin-engined bombers to the exclu- 
a sion of other types of aircraft: Fighter 
‘ . planes, dive-bombers and torpedo planes 
= similar to present models carried by 
iso A fat-tops now in action might also be 
a ised on the giant carriers. The Navy 
ae . intends to “fit the plane for the job.” 
the : It is reasonable to suppose, with the 


expanded facilities to accommodate 
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Act (interpreted by the Civil Aero- 

nautics Board as an expression of con- 
gressional opposition to operation of air 
services by surface carriers) has become 
the center of a fiery controversy between 
various interests. 

The section prescribes special restric 
tions regarding consolidations, mergers 
and control as between air and surface 
carriers; it directs that no merger, con- 
solidation or acquisition of control shal] 
be approved unless it “will promote the 
public interest by enabling (the surface 
carrier) to use aircraft to public advant- 
age in its operation and will not restrain 
competition.” 

But the Maritime Commission has 
thrown down the gauntlet, asking Con- 
gress to overhaul Section 408, and there- 
by challenging the whole traditional pol- 
icy of separate contro] of the different 
modes of transportation. 

In the words of Rear Adm. Emory § 
Land, chairman of the Maritime Commis- 
sion, “It would be lamentable if, either by 


were 408 ot the Civi) Aeronautics 





Vought-Sikorsky Excalibur, built tor American Export 


Airlines which was originally a steamship auxiliary. 


SURFACE CARRIERS 
Operate Airlines? 


By CHARLES CORDDRY, Jr. 


Jhe Maritime Commission now challenges the traditional American policy 
that different forms of transport should not compete in the same medium 


legislation or administrative action, an 
American steamship company were pre- 
cluded under proper conditions from 
operating airplanes—which promise to be 
essential to their post-war operation.” 
This statement was contained in a Mari- 
time Commission report to the House 
Interstate and Foreign Commerce Com- 
mittee in connection with proposals to 
amend the Civil Aeronautics Act of 1938 
The report had not been made public 
when this was written, and thus far there 
has been little discussion in the daily 
press except scattered reports of com- 
ments by individual shipping officials. 

What, specifically, does the Maritime 
Commission propose? 

The Commission proposes an amend- 
ment to the Civil Aeronautics Act to 
provide that nothing in Section 408 “shall 
be construed to prevent or restrict a 
steamship company from owning, operat- 
ing, or controlling an air carrier engaged 
in foreign air commerce or in air com- 
merce between the continental United 
States and a territory or possession of the 





United States, or between one territory 
or possession and another territory or 
possession (italics added), if such steam- 
ship company complies with the require- 
ments of Section 408 hereof as to a cer- 
tificate of convenience and necessity.” 

The steamship companies, in other 
words, have seen the handwriting on the 
wall. They know that world trade routes 
no longer are to be the exclusive pos- 
session of surface carriers. They know, 
too, that a several billion dollar travel 
backlog is collecting in the pockets of 
busy Americans—all potential tourists. 

The simple fact is that the steamship 
companies have erected a tombstone to 
the memory of the white-elephant luxury 
liner, and their official representative, 
the Maritime Commission, is developing 
strong arguments for permitting them to 
replace the floating night clubs with air- 
carriers. 

“Any delay in determining this vital 
question,” Admiral Land wrote Repre- 
sentative Lea, “will hamper the Commis- 
sion in making its post-war shipping plans 
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and handicap the American merchant 
marine.” 

For the Maritime Commission, there 
are no imponderables in the post-war 
international commercial aviation pic- 
ture: either the merchant marine will 
take to the air, or the effectiveness of the 
plane as an instrument of overseas trans- 
port will be destroyed. 

It thus appears that most of the major 
domestic airlines, when they recorded 
themselves in favor of “free and open 
competition—worldwide,” reckoned with- 
out the steamship companies. Before a 
single one has been certificated to fly 
overseas after the war, even before there 
is any declared national policy on post- 
war international aviation, the airlines 
face a potent challenge from the steam- 
ship companies which have built the 
nation’s overseas commerce. 

The steamship companies, represented 
by the Maritime Commission, argue: 

(1) The important objective is to make 
the United States a trading and carrying 
nation second to none, and the best way 
to do it is to integrate surface and air 
transport. 

(2) The other maritime nations will 
come out of the war tonnage-poor—the 
United States, according to present offi- 
cial estimates, will own more than half 
the ships in the world at the war’s end— 
and will combine every available mode of 
transportation in an effort to compete 
with this country. If our merchant ma- 
rine is prohibited from operating air 
services, the nation will be at a competi- 
tive disadvantage. 

It can be seen, therefore, that the na 
tion’s shipping experts want the steam- 
ship companies to be prepared to meet 
even footing, first—competitior 
from foreign countries; and second—com- 
petition from domestic airlines which 
may be permitted to fly abroad. 

Admiral Land’s argument, as presented 
o Representative Lea, stressed the fol- 
lowing points: 
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As you are aware,” he wrote, “the 
Maritime Commission is charged in the 
leclaration of policy of the Merchant 
Marine Act of 1936, with the responsibil- 
ity of fostering the development and en- 
couraging the maintenance of the Amer- 
ican merchant marine. It has become 
obvious that under post-war conditions 
the airplane will be a useful instrument 
in connection with the operation of the 
American merchant marine. Such joint 
operation has been restricted by admin 
istrative action so as to limit greatly or 
destroy the effectiveness of the airplane 
in connection with steamship operation 

“It would be lamentable if either by 
legislation or administrative action, an 
American steamship company were pre- 
cluded under proper conditions from 
operating airplanes—which promise to be 
essential to their post-war operation. Air- 
plane operation is actively planned by 
foreign competitors of our merchant 
marine, with the apparent sanction of 
their governments. There is no restric- 
tion in our law (including administrative 
interpretation) against the ownership by 
foreign steamship lines of foreign air 
lines, both of which compete with our 
steamship companies. In the judgment 


] 





of the Commission, for this reason and 
many others, no handicap should be 
placed on American steamship companies 
in this connection. The probable desira- 
bility of the integration of air and ocean 
surface transportation was recognized by 
Congress in the provisions of Section 212 
of the Merchant Marine Act of 1936: 

“The Commission is authorized and 
directed . . . to study, and to co-operate 
with vessel owners in devising means by 
which .. . there may be constructed by 
or with the aid of the United States ex- 
press-liner or super-liner vessels compa- 
rable with those of other nations, espe- 
cially with a view to their use... in con- 
nection with or in lieu of such vessels of 
transoceanic aircraft service ia 

After presenting the proposed amend- 
ment already cited, Admiral Land con- 
cluded, “The Commission has had con- 
ferences with many steamship operators 
touching this subject. It is convinced 
that any delay in determining this vital 
question will hamper the commission in 
making its post-war plans and handicap 
the American merchant marine.” 

It must be remembered, however, that 
since enactment of the merchant marine 
law above quoted, Congress has set up 
the Civil Aeronautics Board after defeat- 
ing an attempt by the Maritime Commis- 
sion to obtain responsibility for the de- 
velopment of overseas air transport. The 
Board, acting on what it interprets as 2 
Congressional mandate, has been cog- 
genitally opposed to control of an_ air 
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carrier by a surface carrier. Moreover, 
this policy of the Board appears to have 
administration approval. Chairman L. 
Welch Pogue is a frequent White House 
caller and, if previous performances 
count, has close support from the State 
Department. 

Too, the present disposition of the 
House Interstate and Foreign Commerce 
Committee is to favor maintenance of the 
status quo. Chairman Lea, for instance, 
believes that “fake competition” would 
result from combined operation of sur- 
face and air carriers and is confident at 
the moment that he has substantial sup- 
port both on the committee and in the 
House. 

The Justice Department likewise re- 
cently voiced concern that combined op- 
erations might result in restraint of com- 
petition. The Department asked per- 
mission to intervene in application pro- 
ceedings of three steamship companies 
seeking to obtain certificates from the 
Civil Aeronautics Board to operate air 
services in the western hemisphere. 
These lines are Grace, Moore-MacCormac 
and United Fruit. 

The Maritime Commission and the 
steamship companies, however, may be 
counted upon to make a strong case. It 
should be kept in mind that the proposi- 
tion of post-war operation of air carriers 
by steamship companies is a relatively 
new phase of the general consideration 
of the question: What should be done to 

(Continued on page 150) 





Balloon observations from American Export liner aided planning of company's airline service. 






































PAPER 
PLANES ? 


By 


CURTIS FULLER 


Hard-wearing non-skid mesh surface of paper plastic troop and cargo plane floor such as is used in Liberator Express. 


Wisconsin manufacturer's new plastic-impregnated paper, 
already used in aircraft fabrication, is strong, weather- 
proof, and can be molded, sawed, machined or die-cut. 


through the skies to replace today’s 

conventional fabric, metal, and wood- 
covered aircraft, if experimental work 
now underway by a large paper manu- 
facturer in co-operation with the Govern- 
ment and airplane producers bears out 
its promise, 

The new material consists of any num- 
ber of sheets of a specially-prepared plas- 
tic-impregnated paper, compressed under 
heat into huge panels having a mirror- 
smooth finish. Weight for weight it has 
much more tensile strength than any 
laminated paper plastic ever made be- 
fore and greater tensile strength than 
manv grades of aircraft aluminum. 

Called “Consoweld” by its producers, 
Consolidated Water Power and Paper 
Company of Wisconsin Rapids, Wis., 
large manufacturers of coated papers, the 
new material can be molded or fabri- 
cated. It can be sawed, machined and 
die-cut. It can serve as a moisture- 
proof, weather-proof coating over one or 
both sides of a central core of wood, 


Pirro of paper may some day wing 


or by itself can be fabricated into beams, 
trusses and ribs forming the main struc- 
tural elements of aircraft and similar 
light-weight structures. 

It can be used as a light skin covering 
over wings and fuselage, molded into air- 
craft accessories or curved forms, fabri- 
cated into seats and wing tips, or die- 
cut into instrument panels. It is an ex- 
cellent insulator. Its satin-smooth sur- 
face requires no “doping,” painting or 
special finish. This same smooth surface 
may give it a special advantage in reduc- 
ing the air resistance of high-speed air- 
craft. Because of its slight wear under 
abrasion it is already being used exten- 
sively in aircraft floors. 

It is a little lighter than magnesium. 
It has a specific gravity of 1.40 compared 
with 2.77 for 24-St. aluminum alloy and 
on a weight ratio it is stronger. It is 
more resistant to scratching and denting 
than aluminum. It is not corroded by 
salt water. When pierced by bullets it 
does not splinter, tear, or flower out. 

Despite these advantages, many «= of 


which have been reported by the U. S. 
Forest Products Laboratory at Madison, 
Wis., which helped develop the high- 
strength base paper used in the plastic, 
Consolidated engineers are the first to 
caution against extravagant predictions 
or claims. A year ago the only samples 
of the paper plastic had been produced in 
laboratories. Today a new factory at 
Wisconsin Rapids, Wis., is manufacturing 
it in substantial quantities and is already 
crowding out of its quarters. 

Though sometimes they have difficulty 
hiding their enthusiasm—especially over 
test results showing tensile strengths of 
35,000 to 45,000 pounds per square inch— 
the engineers realize that materials now 
used in aircraft construction have been 
developed after decades of research, ex- 
periment and painstaking trial and error 
At the same time they realize that the 
war offers an unparalleled opportunity 
for testing new materials under rigorous 
field conditions. 

A veil of Government secrecy neces- 
sarily covers many of the experiments 
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and uses of Consoweld. It is no secret 
that it has been used experimentally for 
wing ribs, wing tip skins and control 
surfaces. It has been approved for in- 
strument panels. Munitions boxes are 
being made of it, even to the protecting 
angle “irons” binding and protecting the 
plastic panels at the corners and edges. 
Large numbers of light, strong troop car- 
rier seats for aircraft are being manu- 
factured, 

One experimental job which appears to 
have been extremely successful is the 
construction of floors for the Waco CG-4A 
glider. On this glider the floor itself is 
the -backbone of the fuselage with the 
steel framework being anchored to it. 
The glider floors have been constructed 
entirely of the plastic and of plastic- 
bonded plywood, Even the supporting 
structure and beams of the floor are of 
plastic, with circular holes blanked out 
of the beams for lighter weight. The 
Consolidated-made floor is stronger than 
the original Waco floor, has been re- 
duced from 4,000 parts to 220, and is 
nearly 20 per cent lighter. 

Consoweld paper plastic bonded on 
both sides of a wood core has replaced 
the aluminum wearing surface atop the 
heavy plywood floor formerly used on 
the Liberator Express. Paper plastic ac- 
cessories also are used on other aircraft, 
including Boeing-made planes, in wings, 
gun turrets, troop seats and ammuni- 
tion boxes. 

Although its plastic paper is a new 
product, the historical growth of the Con- 
solidated Water Power and Paper Com- 
pany has been pointed quite accidentally 
toward just such a development. Under 
George W. Mead, president, whose per- 
petual aim has been to develop better 
products and processes and under whose 
direction an extensive research program 
has always been carried on, the company 
has been a very large manufacturer of 
paper, including magazine stock of the 
kind on which this article is printed. 

Seeking new processes and products, 
Consolidated researchers and engineers 
developed a revolutionary process for 
making coated paper. It was a continu- 
ous manufacturing method which applied 
genuine mass-production techniques to 
the manufacture of coated paper for the 
first time and allowed far lower produc- 
tion costs. These in turn were reflected 
in nationally lower paper prices. The 
Consolidated coated paper manufacturing 
process now is licensed all over the world. 

Early research in the mass production 
of coated paper included experiments 
with various resins in the coating process. 
This introduced the engineers to plastics 
and techniques for using them. When 
the possibilities of plastic-impregnated 
paper became obvious the company was 
already experienced in the use of mate- 
rials and in the methods for impregnat- 
ing paper. 

The great drawback of previous 
paper plastics was the lack of strength 
of the base paper used, With the help 
of the Forest Products Laboratory at 
Madison a base paper of suitable strength 
was developed. Consclidated calls its 

(Continued on page 148) 





Fabricated in one piece in a single operation, Consoweld floor consists of plastic-im- 
pregnated paper pressed with wood core to make half-inch thick panel 78x!86 inches. 





Eighty-inch roll of high-strength paper enters machine at one end, is bathed in 
phenolic resins, and emerges as plastic-impregnated paper ready for fabrication. 
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By substituting paper plastic and sandwich material for plywood floor of Waco CG-4A 
glider, the number of component parts has been reduced from 4,000 to only about 200. 























GIANT, GLIDER 


the Army’s olive drab colors and 

bearing the insignia of the Army Air 
Forces on its giant fuselage, stood near 
the main hangar of Minneapolis’ Wold- 
Chamberlain Field. Standing off to one 
side eyeing it curiously was a select 
group of spectators—most of them Army 
and aircraft officialsk—who could be 
trusted to keep a military secret of the 
strictest order. They were waiting to 
watch the largest troop-carrying glider 
ever built for the Air Forces make its 
initial test flight. 

The giant aircraft, known as a “tac 
tical transport” (YCG-13), had been un- 
der construction at the Midway plant 
of the Northwestern Aeronautical Corp., 
since September 24, and workmen had 
finished assembling it but a few hours 
before its initial flight on December 2. 

Ever since the outbreak of the war, 
the plant had been turning out another 
type of troop glider, known as the CG- 
4A, for the USAAF. Many of these 
smaller gliders were now being used and 
had played a vital role in the invasion 
of Sicily and Italy. 

After the Waco-designed YCG-13 was 
“weighed in” by Army inspectors—an 
important part of the test—a_ tractor 
towed it far out on the runway where a 
Douglas Dragon (B-23) stood warming 
up. A stout nylon tow-line secured the 
glider to an attachment on the tail as- 
sembly of the transport. 

At the controls of the glider sat Lieut 
Col. Bruce B. Price, in charge of glider 
projects for the Army Air Forces at 
Wright Field. It was up to him to pass 
judgment on the glider’s performance. 
Close by sat his two co-pilots, Capt. Ben 
West and Maj. Don Hamilton, also of 
Wright Field. 


A HUGE, motorless glider, painted in 


By JOHN BROBERG 


Forces 


At a signal, the Douglas gunned its 
powerful engines and started to move 
down the field. Before it had gone very 
far, the glider begin to rise off the 
ground. And when the wheels of the 
Douglas left the earth, the glider hovered 
above her like a huge hawk. 

When both aircraft were 4,000 feet in 
the air, the cable was dropped off and the 
glider was on its own. 

During the following 15 minutes the 
glider flew in wide circles over the air- 
port while her crew put her through 
every conceivable maneuver she was 
capable of performing. 

Then Colonel Price brought her down 
to a perfect 90 m.p.h. landing and he 
and his crew climbed out, beaming with 
smiles. The history-making flight had 
been a complete success. The colonel 
gave his unqualified approval, hastily 


changed clothes and left immediately 
for the east in another plane. 

Later it was learned that the test flight 
had been pronounced such a complete 
success that no further tests had been 
planned. 

The exact function of YCG-13 has no 
yet been fully revealed. Its wing spag 
and overall length are approximately 
the same as those of the smaller glider, 
but the fuselage is much broader and 
thicker. It has room for almost twice 
as many troops besides its crew and hag 
a freight-carrying capacity greater than 
that of the transports used by airlines) 

An innovation of the giant glider ig 
its permanent landing wheels (as well 
as skids) that are retained during flight 
and not dropped off, as was formerly 
the case with many gliders. In a craft 
of this size wheels are necessary to pro- 
vide protection for its belly and to keep 
the craft in readiness for additional take 
offs and landings. However, if the des 
tination is known to be of rough terrain, 
the wheels can be dropped and the craft 
landed on skids. 

The YCG-13 weighs approximately 
8,000 pounds empty. The fuselage is built 
of steel tubing. This affords good protee 
tion for crew and cargo in the event di 
a crash landing. The wings are of all# 
wood construction. Fuselage and wing 
are covered with tough fabric. 

It is pointed out by Colonel Price that 
towing gliders behind Douglas Skytraing, 
for example, is not an efficient operation 
as the loss in climb, speed and the extra 
gasoline used by the “mother” plane eats) 
up all the gains. However, if a Lockheed 
Lightning tows a glider (CG-4A) 
fighter becomes a 15-place transport 
plane and “therein lies the chief reasonj 
for using gliders.” END” 


The YCG-I3 receiving a final check at Wold-Chamberlain field 
in Minneapolis (below) before its successful test flight (above). 
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| HOW TO FLY 
| The THUNDERBOLT 


Army Air Forces fighter pilots first meet up with 
the seven-ton Thunderbolt in a motion picture theater. The 


stills on this and the following pages are from an AAF trans- 


itional training film completed recently. The film was made 


at a Florida air base and at Republic's Farmingdale factory. 
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2 He fills in Army Air Forces Form | for his first flight. 
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q Flaps up. They could be dangerous on normal take-off. 4 Generator on. Check-chart prevents overlooking steps. 
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5 Open throttle one-half to three-quarters of an inch 4 Switch on battery, then the magneto switch to “both."’ 
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7 Now prime her. Several pumps on this handle will do. bs Ready to start engine. Mechanic gives the all-clear. 





(Continued on next page) 
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Booster battery (picture No. 8) helps start engine. 


New « skid so tast thet the wince leaves vapo + 


21 Try a few shallow turns, then try some steep ones. yy J 














16 With tail up on take-off, feel your way into tne air. 
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ih] Set throttle and mixture to proper cruising speed. 
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23 ’ Prepare for landing. Canopy is open, wheels down. 24 Now lower the flaps. Keep the throttle slightly open. 


(Continued on next page) 





od 
yA) Set the mixture contro] at auto-rich during landing. 26 Turn selector valve to tank containing most fuel. 
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Next, a three-point landing, with engine idling fast. 
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31 Battery off. Engine has run dry and ignition turned off. Ry, Lock flight controls. then turn off the radio switch. 





Proposed 
CAR Revision 


By JESSE W. LANKFORD 


Director, Safety Bureau, Civil Aeronautics Board 


Gn an effort to simplify air traffic regulations, the 


Civil Aeronautics Board offers these major revisions. 


with civil aviation has realized that 

the Civil Air Regulations have grown 
complex and restrictive to the point of 
impracticability. Now, for the first time 
since civil aviation has come under Fed- 
eral regulation the industry in general— 
and the private pilot in particular—can 
look forward to simplified regulations 
that can be learned without difficulty. 

The purpose of these new regulations 
is to protect the lives and property of 
the public from careless flying rather 
than to protect the pilot from his own 
carelessness. With this fact in mind the 
Safety Bureau of the Civil Aeronautics 
Board is proposing a sweeping change in 
the Civil Air Regulations governing pri- 
vate flying. The first proposed revision 
of Air Traffic Rules, Part 60 of the Civil 
Air Regulations, was circulated by the 
Safety Bureau on January 15, 1944. 

The Safety Bureau urges that sufficient 
thought be devoted to the general prob- 
lems involved (by the persons most af- 
fected by the proposed regulations) so 
that instead of general approval or dis- 
approval on the specific proposal the Bu- 
reau will receive comments relative to 
any specific factors of development. 
[Comments on the proposed regulation 
may be sent to FLyinG, which will for- 
ward them to the proper authorities.] 

The Safety Bureau has another pro- 
posal which will be circulated for public 
comment in the near future. This is 
the companion part governing general 
operating rules, other than general traffic 
rules, for non-commercial aircraft. It is 
the intention of the Safety Bureau of the 
Civil Aeronautics Board to propose 
standards of competence for the private 
pilot which will require that a prospec- 
tive private pilot be a safe pilot and not 
hecessarily a precision pilot. The neces- 
sity for a knowledge of navigation and 
meteorology, particularly to the degree 
now required, is seriously questioned. 

With respect to another part of the 
Civil Air Regulations (covering certifica- 
tion of mechanics) definite assurance 
can be given that in regard to breakdown 
of the ratings of mechanics there will be 
established a classification which will per- 
mit certification in sufficient numbers to 


Pri cit avi everyone concerned 


The author is director, CAB Safety 
Bureau, which is proposing the rules. 


assure necessary inspection and return 
to service after a major repair overhaul 
of a plane without first seeking a Gov- 
ernment inspector’s approval. 

Of one thing the Safety Bureau is cer- 
tain: that any proposed regulations will 
be in such form as to be understandable 
to the layman. 

Although March 15 has been set as the 
return date for communications com- 
menting on the first proposed revision of 
Part 60 of the Civil Air Regulations the 
Bureau will welcome suggestions after 
that date. The proposed revision of Part 
60—Air Traffic Rules, follows in full: 

The following air traffic rules govern 
the flight of aircraft and include rules as 
to safe altitudes of flight and rules for 
the prevention of collisions between air- 
craft and between aircraft and other ob- 
jects. 
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60.0 GENERAL FLIGHT RULES: 


60.01 Airspace restrictions. Flight of 
aircraft in the following areas involves 
special restrictions or considerations. (Re- 
stricted areas are indicated on aeronau- 
tical charts and published in “Weekly 
Notice to Airmen,” issued by the Admin- 
istrator of Civil Aeronautics) : 

(a) Caution area. An area designated 
by the Administrator in which a visible 
hazard to aircraft in flight exists. Flight 
in this area should be avoided if prac- 
ticable. 

(b) Danger area. An area designated 
by the Administrator in which an invis- 
ible hazard to aircraft in flight exists. 
Aircraft must not be flown in such an 
area without specific authority issued by 
the agency having jurisdiction. 

(c) Prohibitive area. An area estab- 
lished by Executive Order of the Presi- 
dent of the United States. Aircraft must 
not be flown in such an area except air- 
craft actually engaged in defense mis- 
sions, or otherwise in accordance with the 
Executive Order establishing such areas. 

60.02 Traffic control instructions. A 
pilot must adhere to traffic control in- 
structions received from an airway traffic 
control center or an air traffic control 
tower of the Administrator. 

60.020 Suspension of air traffic. An 
airway traffic control center or air traffic 
control tower of the Administrator for 
reasons of public safety may temporarily 
suspend any or all flight in a control area 

60.03 Reckless flying. No person shall 
pilot an aircraft in a reckless or negligent 
manner so as to endanger the life or prop- 
erty of another. 

60.04 RIGHT-OF-WAY RULES: 

(a)' Order. Aircraft in flight have the 
right-of-way in the following order: 
(1) balloons, fixed or free (an airship not 
under control is classed as a free bal- 
loon), (2) gliders, (3) airships, and (4) 
airplanes, including rotor planes. 

(b) Crossing. When two aircraft are 
on crossing courses at approximately the 
same altitude, the aircraft which has the 
other on its left shall have right-of-way, 
and the other aircraft must give way. 

(c) Approaching head-on. When two 
aircraft are approaching head-on, or ap- 
proximately so, and there is danger of 
collision, each must alter its course to the 
right so that they will pass each other at 
a safe distance. 

(d) Overtaking. An overtaken aircraft 
has the right-of-way and the overtaking 
aircraft must alter its course to the right 
so as to keep clear of the other aircraft. 

(e) Landing. - An aircraft while land- 
ing or maneuvering in preparation to 
land has the right-of-way over other air- 
craft in flight, or on the ground or water. 
Aircraft at a higher altitude not in an 
established traffic pattern must give way 
to an aircraft at a lower altitude. 

(f) Distress landing. An aircraft in 
distress has the right-of-way in attempt- 
ing to land. 

60.05 Right side traffic. Aircraft oper- 
ating along a civil airway must keep to 
the right of the radio range course pro- 
jected along the airway, or if no radio 
range course is projected along the air- 

(Continued on page 156) 
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AIRPORTS 


“OF TOMORROW 


By WILLIAM A. M. BURDEN 


Special Aviation Assistant to the Secretary of Commerce 


A stable foundation for an effective national airport 


system depends on immediate and comprehensive planning. 


our urban areas will vitally affect our 

whole national airport system for gen- 
erations. 

The airport is the airplane’s harbor, 
loading dock, repair base and light 
beacon. It is the vital springboard for 
both civil and military planes. This dual 
role of the airport, for the use of civil and 
military aircraft alike, makes our concern 
today with civil airports in relation to 
urban planning especially significant. 

A stable foundation for an effective air- 
port system in the individual community 
depends on immediate, long-range and 


Joa way we plan our airports within 


A major air terminal on an area one mile square, planned by the airport 
division of the CAA. Progressive steps are shown on the following page. 


YUU»: Aircraft or auto parking space. 





Bs Space for future buildings. 





comprehensive planning which provide 
an adequate number of properly dis. 
persed airports of the various type 
needed, synchronized with existing and 
projected systems of surface transporta 
tion. These airports may not, of course 
be built at once but provision must be 
made for them. An airport system is use. 
less apart from the surface transport net- 
work which feeds it and links it to ad- 
jacent population centers. 

Regardless of how airports are to be 
financed, whether through Federal, state 
or local agencies—or a combination of all 
of them—estimating the city’s airport 
needs and co-ordinating of this planning 
with projected community development 
must come first. Planning studies for the 
various types and classes of airports 
should be initiated locally, without wait- 
ing for Federal stimulation and Govern- 
ment subsidies. Long-range planning of 
airports and the surface transportation 
systems to feed them (if sufficiently com- 
prehensive and thorough) will be found 
valuable in obtaining the required finan- 
cial aid; in helping to make post-war 
economic readjustments; and in further- 
ing the airport needs of the individual 
community and of the nation. 

Aircraft activities may be grouped into 
four general classifications: air carrief 
operations which are subject to such sub- 
sidies, pilot training, private flying, and 
military operations. Today, most of the 
larger airports located in metropolitan 
areas support at least two of these opera- 
tions, and we feel that three types of air- 
ports are required to accommodate flight 
operations in areas of great activity. For 
simplification these types may be desig- 
nated as air terminals, service airports 
and civilian flying airports. 

For an airport to perform its functions 
efficiently, certain subsidiary facilities are 
necessary, the number and type of which 
depend upon the aeronautical activity (or 
activities) to be supported. In general, the 
subsidiary facilities required are fueling 
systems; buildings to accommodate per 
sonnel for the administration of the air- 
port and to house aircraft based at the 
field; and paved runways. Aircraft today 
vary in gross weight from 1,000 to 100,000 
pounds and the ability of a sod surface 
to withstand aircraft operations depends 
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on the load-bearing qualities of the soil, 

climatic conditions, the frequency of use, A 
and the weight of the aircraft. It is gen- Ww 
erally accepted that runways are re- 


quired for heavy aircraft and it is appar- The first construction stage on a 
ent that runways are also required for mile-square area (right) utilizes 
some airports having lightplane opera- one fourth of available space. Sec- 4 
tions only, a the — of opera- ond stage (below) spreads to half e 
tions is especially great. A 
: J the d th + S 
Any estimate of the total number of natoghicee oh or sl (bottom) m 
extends runways into the remaining a 


airplanes likely to be in operation after 
the war can be little more than an in- 
formed guess because of the many in- 
tangibles and uncertainties surrounding 
the development of private flying. How- <A, 
ever, the CAA has made a rough prog- ‘ 
nostication that 500,000 aircraft of all 
categories may be in service in 1950. 

The certainty of heavy air traffic im- 


space. Completed terminal, with all 
facilities in, is on preceding page. 
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ning. pels us to raise our thinking into the 
three-dimensional air ocean into which 
the Wright brothers launched the first 

airplane 41 years ago. 
provides Airplanes in flight must be separated 
erly dis. from each other, both horizontally and 
us types vertically, and given ample elbow room 
ting andy ‘ maneuver, for otherwise the toll of 
ansporte§ 2¢cidents would be appalling. Since ade- 
f courses quate spacing of aircraft in flight is 
must bef needed to minimize danger of collision 
m is use { and to avoid traffic delay, it follows that 
port net-§ to handle effectively the air traffic which 


it to ad-§ may be reasonably expected, airports 
must be well distributed about centers of 


2lopment § PE : : 
s for thet, location of airports for scheduled opera- 


tion, with special regard to selecting sites 





re to bef population; they must be adequately 
ral, state_ spaced; there must be a sufficient num- 
ion of all™ ber of airports : 
airport Proper distribution of airports, both ee sf oe 
planning§ Within and about the community, de- Tome WH uP 2 
s on many factors. First comes the é Aon. A iy YY 


airports sone : ‘ : 
ut wait-— Which will allow air routes, particularly 
Govern-§ for through traffic, to by-pass major cen- 


ters of congestion. Second in importance 
is the distribution of miscellaneous serv- 
tly com-§ ice airports and of private flying facili- 
se foundg ties in between the scheduled air routes. 
sd finan-— Third in importance is the location of air- 
post-war Ports so that they are conveniently situ- 
further-— ated with regard to the points of origin of 
dividual) the “commodity” handled (i.e., cargo air- 
ports near the industrial area, passenger 
ped into} 2itports convenient to the business dis- 
carrier— ‘trict, private flying facilities near resi- 
ach sub-— dential districts, etc.). And finally, air- 
ing, andg Port sites should be selected with re- 
t of the) gard to existing and projected systems of 
opolitan | Surface transportation. Not to be over- 
e opera- looked in our search for sites for close-in 
s of air-— local service or private flying fields 
te flight} Within our communities are the blighted 
ty. For #eas which form a ring of unproductive 
e desig-§ 2d worn-out buildings in or around the 
business district of many of our cities. 
In some of our communities these blight- 
inctions § &d zones may be too small for regular 
ities are airports, but may some day be put to use 
f which § 28 helicopter landing grounds or parking 
vity (orf eas linked by express highways circling 
eral, the ‘the business district, making shopping 
fueling § ‘istricts, railroad station and post office 
readily accessible to air  transport’s 
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ot Since the solution of the problem of 

ft today access. to airports depends on the un- 

100,000 known factor of future traffic volume, it a et ae 
oortell is impossible to lay down a specific divid- 
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The tail of a Vega Ventura is lifted by a chain hoist to a position approximating 
that of actual flight. Scales attached to ceiling girders provide weight reading. 
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HOW TO WEIGH AN 


AIRPLANE 


By BERNICE K. PLATT 


Engineering Department, Lockheed Aircraft Corporation 






































Performance requirements in range, payload and structural strength 
of military aircraft demand a rigid control of weight and balance. 


portantly across the expanse of Lock- 

heed Airfield towing a Flying For- 
tress fresh from the paint hangar, its 
new paint coat glossy in the California 
sun. This Fortress is the first plane of 
a new series produced at Lockheed Air- 
craft Corporation’s Factory “A” (for- 
merly Vega Aircraft Corporation), and 
it must be weighed before being released 
for flight to its Army base. 

With a minimum of lost motion the 
tractor operator cautiously maneuvers 
the huge bomber through the vast 
hangar-opening and brings it to a gentle 
stop with the front landing wheels rest- 
ing on separate weighing scales. 

Immediately a stir of activity  sur- 
rounds the plane. 

“Is the brake set? Okay boys, lower 
the chain hoist.” 

Under the supervision of the weight 
engineer the chain hoist is attached to 
the lift lug. As the tail of the bomber 
is lifted into the air, the engineer uses 
a spirit level to determine the correct 
longitudinal and lateral position. 

“Hold it!” The airplane is now in a 
horizontal position approximating that 
of level flight and for the next two hours 
the Lockheed weight engineer and his 
assisting weight computers will be busy 
with calculators, slide rules, and tabula- 
tions, 

The dream airplane of the engineer 
concerned with weighing aircraft is a 
clean plane fresh from the production 
line, because it simplifies his job of fig- 
uring accurate weight. If the airplane 
has been flown he must be able to cal- 
culate accurately the amount and weight 
of the residual oil and fuel in the tanks 
in order to obtain its actual weight and 
balance. 

If the airplane has set out on the field 
overnight, the condensation of moisture 
on its surface will make a substantial 
difference in the basic weight. When a 
Boeing Clipper was weighed some years 
ago, 60 pounds were allowed for the 
weight of the dew on the metal surface. 

In a rainstorm, an airplane may pick 
up as much as 100 pounds in weight and, 
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although the water will run off the metal 
surface in a few hours’ time, it will ac- 
tually take several days for the airplane 
to dry out completely. 

Certain airplanes are “sealed” against 

storms; that is, all of the joints are 
treated to prevent water soaking. This 
treating process adds extra pounds of 
weicht to the basic total. 

Most of the aircraft sent to areas where 
extreme low temperatures prevail are 
winterized. Vulnerable portions are 
wrapped with insulating materials in a 
process called “lagging.” Here again 
idded weight results. 

The actual weighing of an Army 

mber is a complicated but fascinating 
process First, the hangar doors are 
closed and air conditioning units shut 
off so that wind currents will not sway 
the suspended tail of the plane and dis- 
turb the reading of the scales through 
vibration. In the scale pits, separate 
readings are taken of the weight bearing 
on each front wheel. These figures are 
entered on an official Army basic weight 
heck list by the weight computer. From 
a catwalk located high in the ceiling 
girders of the hangar the tail scale read- 
ing is taken and recorded. 

While the weight computers are ob 
taining these data, the engineer in charge 
is establishing the centerline of the 
bomber so that he may calculate the cen- 
ter of gravity—the point about which 
the airplane would balance if suspended 

In order to locate the centerline ac- 
curately, a cord is stretched between the 
two front wheels and fastened securely 
to the center axles of the landing gear. 
Then a plumb line is dropped from the 
center of the underside of the airplane 
between the wheels to the hangar floor 
ind the spot is marked. A second cord 
is run longitudinally from the reference 

1e to an established point on the tail 

the plans The reference line or 
datum line is an imaginary vertical line 
set by the manufacturer at or near the 
nose of the airplane. Diagrams of each 
lane show this line as zero. 

By taking the weight reaction from 

tail and main wheels, and the dis- 
tance between those main points, the 
engineer is able to establish the center 
ravity. These data are also recorded 
the aircraft actual weight and bal 





nce torm 

In addition to recording the total basic 
weight of the bomber, the engineer lists 

fixed and operating equipment which 
is in the airplane at all times and weighs 
five pounds or more. Later, the infor- 
lation entered on the actual weight 
and balance form is transferred to the 
running log, which is always in the air- 
plane and serves a purpose similar to 
that of a ship’s log. 

The weight of the crew members, oil, 
gasoline, bombs, and ammunition for 
each flight is entered on a weight and 
balance clearance chart by the crew 
chief at the tactical field of operations. 
All other items that the bomber would 
normally carry, such as crew baggage, 
supplies, spare parts, freight or cargo of 
any kind, and equipment that may vary 
with each flight, are itemized on the 
cargo list. The only concern the weight 


Weight engineer locating centerline of a Lockheed-built Flying Fortress, to 
establish center of gravity. Plane load must be divided fore and aft of CG. 


Engineers take weight reaction from tail and front wheels, measure distance 
between these main points and find CG. Above: reading scale for tail weight. 














With landing 


gear resting on individual scales, 


accurate weight data is recorded. 


engineer has with these items is to de- 
termine that the gross weight of the 
bomber is well within the gross weight 
limits of the airplane design. Gross 
weight is the basic weight plus the 
weight of all the items and personnel 
that will be carried in the airplane. Any 
loading that exceeds this limit may cause 
dangerous flight characteristics or struc 
tural failure of parts. 

Accurate weight control has been the 
aim of all aviation companies since the 
industry ame weight conscious. Prior 
to the war, air transport companies were 
demanding airplanes that gave maximum 
safety, dependability and comfort at the 
least cost. Since the cost of an airplane 
is determined primarily by its weight, 
this factor has assumed increasing im- 
portance in engineering design and shop 
construction. 

A new aircraft is usually designed to 
fill the specific needs of a customer. For 
instance, an airplane is desired to carry 
a certain cargo load or a specified num- 
ber of passengers and equipment. If, 
when built, the basic weight of the air- 
plane is too great, it probably can’t carry 
the required load and the customer re 
fuses to accept it. 

When the aviation industries turned to 
the production of litary a 
necessity for maintaining rigid weight 
and balance control was increased by 
the stringent requirements on perform- 
ance, range, payload, and_ structural 
strength. 

The trend is toward aircraft designed 
to carry more equipment, a larger num- 
ber of personnel, and to operate over a 
longer range. With heavier loads being 
carried, weight and balance limits are, 
in general, becoming more critical. In 
addition, there is a greater necessity for 
an increase in speed, operating efficien 
and safety. 

These requirements must be kept con 
stantly in mind by the aircraft engineers 
The process of designing an airplane 
requires the continuous bala ig of the 
important factors of aerodynamic char- 
acteristics, weight and balance control, 
and structural strength. 

It is highly important that the weight 
engineer consider every way to decrease 
weight for nothing affects performance 
so adversely as overweight. It is also 
his responsibility not to insist on weight 
savings which are seriously detrimental 
to the structural strength and safety fac- 
tors of the airplane. 

As the design progresses, he must keep 
closely in touch with the work to un- 
cover any tendency toward out-of-bal- 
ance conditions which will give the plane 
unstable flight characteristics. 

At Lockheed, the work of the engi- 
neering weight group starts with the 
preliminary design of a new airplane. 
Minimum and maximum weights of each 
airplane component are estimated, as 
well as the basic weight of the entire 
plane. 

As the first airplane goes into produc- 
tion, the weight group weighs each in- 
dividual part after fabrication. Later, 
all assemblies are weighed. These actual 

(Continued on page 144) 











New headquarters of Navy's Aviation Supply Office, where daily purchases of materiel now average $1,000,000. 





Jhe Supply Office stocks more than 400,000 items needed to maintain 


the Navy's air service on land and sea in widespread theaters of war. 


and outside the continental limits of 

the United States, training, patrol, 
cout, observation, bomber, torpedo and 
fighting planes, as well as lighter-than- 
air craft, are landing, being fueled and 
serviced, overhauled or repaired, and 
sent back into the air to carry out their 
missions. 

A scout bomber, veteran of 10 months 
of South Pacific service, recently was 
flown back to its California base. Its 
tail had been nearly shot off; its fuselage 
was riddled with bullet and antiaircraft 
shell holes—but it got home safely. And 
there were five Japanese flags painted on 
its side—token of five downed Japanese 
planes. 

This plane was placed in service on 
April 4, 1942. It had fought in the Mar- 
shall and Gilbert islands attack and in 
the Coral Sea battle, where it was first 
damaged. After repairs at Hawaii, it 
again joined a carrier and later turned 
up with a Marine dive bomber outfit op- 
erating from Henderson Field on Guadal- 
canal. 

At each landing, whether on a carrier, 
at Hawaii, on Henderson Field or other 
advance base, service men and mechanics 
properly equipped and supplied, worked 


()' hundreds of Naval air bases within 





at top speed to get this scout bomber 
back into the air at the earliest possible 
moment. 

Keeping this scout bomber flying dur- 
ing its 10 months’ active duty in the 
South Pacific meant not only courageous 
and skilled pilots, alert and tireless 
ground crews, but months of preparation 
involving planning, identifying, catalog- 
ing, purchasing, recording, transporting 
and storing the equipment, the supplies 
and materials required by the ground 
crews before they could perform their 
jobs. 

In today’s global and mechanized war, 
military strategy and tactics go hand in 
hand with logistic support. And _ this 
logistic support must be provided long 
in advance before either strategy or 
tactics can be carried out. The fall of 
the Bataan Peninsula, of Wake Island 
and of Guam furnish the tragic evidence 
of the meaning of courageous and bril- 
liant tactics without sufficient logistic 
support. 

The magnitude of logistic support of 
the Naval aeronautical forces is due 
partly to the multiplicity of the world- 
wide theaters of action and partly to the 
ever-changing technical aspects of avia- 
tion. Not only are there some 400,000 


aeronautical items, but each new type 
plane, engine, propeller or accessory may 
require hundreds of new items which 
must be identified, procured, recorded, 
transported and stocked by Naval avia- 
tion activities. This problem is further 
complicated by the critical shortages of 
material combined with the necessity of 
supplying not only our own forces, but 
those of our Allies. 

An organization has grown almost 
overnight to meet these Naval aviation 
supply problems. At the top, acting 
under delegated authority from the 
Bureau of Supplies and Accounts and 
the Bureau of Aeronautics, is the Avia- 
tion Supply Office—the master control 
station for the procurement and distri- 
bution of aeronautical material. Work- 
ing closely with the Bureau of Aero- 
nautics, this office must furnish the 
wherewithal to keep in operation the 
planes, engines, propellers and acces- 
sories purchased by the Bureau of Aero- 
nautics. 

The Aviation Supply Office is located 
at the newly constructed Naval Aviation 
Supply Depot at Philadelphia. Capt. E. 
D. Foster (SC) USN, one of the pioneers 
in Naval aviation supply, holds the dual 

(Continued on page 166) 














Our present air support theories place greater emphasis on isolating the battlefield than on giving constant support 


to ground troops. Here is a phase of the isolating plan in Italy—the bombing of the San Littorio rail yards in Rome. 
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Taken from an attacking American bomber, this New Guinea photo shows the type of defensive Japanese shore and anti- 


aircraft installations which our supporting aviation must destroy or neutralize in preparing for amphibious invasion. 


Invasion AIR PATTERN 


By 
Maj. H. A. DeWEERD 


RIG. GEN. HENRY J. REILLY’S 
“ thought-provoking article, “Air Power 

in the Invasion,” in the March issue 
of FLYING forth many aspects of 
the problem which deserve wide atten- 
tion. He has outlined the difficulties to 
be overcome and the problems to be 
solved in a clear and vigorous fashion. 
Yet there may be grounds for a difference 
of opinion on the desirable pattern of 
air support. 

Warfare is not a static thing. A good 
deal of the misfortune suffered by the 
United Nations in the present war has 
stemmed from a tendency to look back- 
ward to the experiences of 1914-1918. 
Even what has happened in earlier 
phases of the present war may be mis- 
leading. Dieppe, Salerno, and Tarawa 
are not necessarily dependable examples 
of what will happen in the invasion of 
Europe. 

Dieppe was a raid, not an invasion at- 
tempt. The fact that Dieppe was well- 
fortified is not proof that all the northern 
coast of France is similarly protected. 
Our attempt to land at Salerno encoun- 


sets 


Jhe associate editor of the Infantry Journal upholds 


our present use of aviation to support ground troops. 


tered an alert enemy, but the same ene- 
my was surprised a few months later by 
the same kind of maneuver at Nettuno. 
We had to fight from the beaches for- 
ward at Salerno, but it was several days 
before the enemy could concentrate ef- 
fective ground or air opposition to the 
Allied troops landed at Anzio and Net- 
tuno. Heavy losses were entailed in the 
attempt to rush Tarawa, but this did not 
prove conclusively that naval guns and 
bombers are ineffective against shore 
installations. Kwajalein atoll was cap- 
tured from the same enemy in the first 
week of February with only minor losses 
suffered. 

While we should not discount the pos- 
sible strength of German fortifications 
along the European coastal zone, it 
would not be wise to take the German 
propaganda ministry’s handouts as a 
basis for judgment. The widespread pub- 
licity which they have given to the forti- 
fications built by the Organization Todt 
has a purpose behind it. The Germans 
have had to bolster up their own psycho- 
logical defenses. They have also had to 


repair the damage done earlier in the 
war when German military critics scoffed 
at Maginot lines and static defenses. In 
fact, if one would like to make out a 
case against the possibility of a fortified 
zone stopping a modern army, the Ger- 
man military periodicals are the richest 
and most readily available source of in- 
formation. 

With the exception of Sevastopol (in 
which not only the forts and the army 
but the whole city and its population 
fought), penetrations of fortified posi- 
tions in the present war have not been 
attended by exceptionally heavy losses. 
Liége, the strongest fortified area in the 
world, fell in 1940 to a mere handful of 
German assault specialists and airborne 
troops. Thus, while it is the part of 
prudence to pay due regard to the ex- 
periences of the past and to credit the 
Germans with formidable coastal fortifi- 
cations, it would not be wise to over- 
value them. 

General Reilly pleads for the constant 
direct support of the ground troops in 

(Continued on page 162) 
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BOSTON 







Douglas Boston has played a major role in cement- 
ing Anglo-American relations. One of the first 
American aircraft types to be sold to the British, the 
Boston has been an active weapon of the RAF almost 
since the beginning of the war. 
The model currently used in the RAF is the Boston III. 
The cutaway drawing on the opposite page, the sil- 
houette at left and the photograph directly above are of 
that version of the Boston. Some Boston III’s are used by 
the U.S. Army Air Forces under the designation A-20 
(the AAF popular name for the airplane is Havoc). 
Powered with two 1,600-h.p. Wright engines, the Boston 
III has a top speed of 320 m.p.h at 13,000 feet. Cruising 
speed is 250 m.p.h.; range at that speed is 1,000 miles. 
Carrying a crew of three, the Boston III is a medium- 
altitude day bomber armed with seven .303-cal. machine 
guns. One ton of bombs can be carried. 
Wing spar is 61 ft. 4 in.; length is 47 ft. 3 in.; height, 
15 ft. 10 in. Gross weight is 20,314 lbs. 


S: FAR as the Royal Air Force is concerned, the 

















Two predecessors of the present Boston are the early experimental model at left (note solid nos> and top turret) 
and the first production model as originally ordered by the French. The British took over the French contracts. 























Mr. Porter (third from left) and instructors at the British Fleet Air 
Arm's Naval Air Torpedo School. Training plane is the Fairey Swordfish. 


TORPEDO RUN 


JLYING’S European war correspondent reports that the 


exacting training required of the torpedo bomber pilot 


makes him one of the war's most highly skilled airmen. 





By 
KENNETH R. PORTER 


Somewhere in Scotland 
BRITISH Fleet Air Arm pilot dived 
Ame for nearly two miles, at an angle 
near 75° and at a speed of about 385 
m.p.h., as my final observing-lesson in 
torpedo bombing—a type of warfare 
which requires the ultimate in split-sec- 
ond timing, precision marksmanship and 
flying technique. 

We started into the dive from an alti- 
tude of more than 12,000 feet, where our 
plane, piloted by the squadron leader, 
had been circling leisurely in bright sun- 
light awaiting our flight formation. 

Invisible in the murky overcast below 
us was our practice target, a 4,500-ton 
cruiser steaming at approximately 20 
knots through the North Sea off the coast 
of Scotland. The day before, in my pre- 
vious lesson, I had been aboard a similar 
target ship, a former United States World 
War I destroyer, observing this same 
action from the water. The torpedoes 
used are, of course, dummies. 

Today, as the trailing planes deployed 
into flights of threes almost wing-tip to 
wing-tip on either side and behind us, I 
heard the voice of my pilot, Lieut. Comdr. 
Michael Thorpe, come over the R/T in- 
ter-com: “Ready—we’re going in!” 

For what seemed like endless minutes 

(Continued on page 130) 


Split-second timing releases 1,550-pound dummy torpedo from Fairey Swordfish to score a perfect “hit.' 











ONE OF BRITAIN'S 
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KEEP 


his giant machine strips excess steel from the 
inside of Aeroprop propeller blades, thus produc- 
ing hollow blades of exceptional lightness. This 
can be done because steel ribs, visible in the blade 
forgings shown here, provide great structural 
strength. The resulting combination of lightness 
ind strength is vitally important in combat flying 
where every useless ounce is a thief of flight 
cific ncy. 

The hollow, rib-reinforced steel 
blade is one of the Acroprop’s many 


merits 


From hub to whirling blade 


AEROPRODUCTS DIVISION © GENERAL 





"EM FLYING 


MOTORS CORPORATION @ 





tip it is engineered to give our pilots every advan- 
tage of a light, strong, and sim plified propeller 
that is stripped for action. 

These same Aeroprop qualities will be prized 
when the war is won, but the important point 
today is that Aeroprops are available in greater 
quantities than needed for the growing armada 
of Allied aerial might. 


In War and Peace, Propeller Production at its Best! 


DAYTON, OHIO 




















reverse thrust 
puts 


on The ease of handling achieved in the Navy's new 
‘‘M"’ airship, largest non-rigid type ever built, again illustrates 
the versatility of the Curtiss Electric. 


This first application of fully controllable-reversible propellers 
to lighter-than-air craft provides many advantages. 

Reverse thrust allows a smaller crew to halt and moor the 
new blimps when, relieved of fuel and bomb loads, 


they must be flown down in light condition. 


The controllable feature contributes to faster take-off 
when the blimps, heavily loaded, depend on dynamic lift 
to leave the ground, and in addition increases 


the range through reduced fuel consumption. 


Cl f OW © Eevecrric propecters 


Curliss-H ughtl Corporation, Propeller. Division 

















Flying Vought Corsairs (identical to those shown here) the Wolf Pack outfought Jap Zeros. 


WOLF PACK 


With an official score of 86 Jap planes, the Marine Corps’ 


By Lieut. 


RICHARD G. HUBLER 


USMC 


famed Wolf Pack is disbanded, its record a service legend. 


(Concluded from March issue) 


THER chances to distinguish them- 
() selves were to be too few and far be- 

tween. Perhaps the prelude to this 
inaction was the death of Staff Sgt. Guy 
Conti. He died in a crash on November 
21 and was buried at the Marine Ceme- 
tery, Row 65, Grave 7. 

Fontana was assigned to a ground job 
as operations officer. The squadron un- 
der Captain Fraser was sent up on vari- 
ous missions from reconnaissance to 
strafing. Fontana returned to command 
just as the squadron was ordered out for 
a recreation period. 

It was there that the squadron began 
thinking of itself as the Wolf Pack. 
They had not yet really been nicknamed. 
It was a girl who called the turn when 
they collectively asked her for a date. 
She shook her head. “You're a pack of 
wolves!” she said. 

The unit liked that. They made up 
a wolf’s-head insignia and printed it on 
white silk scarves and on their jackets. 
They were ready to go back on duty and 
make their soubriquet famous. 

Meanwhile, Stanley Synar, a swarthy 
Indian from Warner, Okla., joined the 
squadron. This 24-year-old pilot had the 
keenest eyes of any member. He was 


to become one of the six aces of the 
Wolf Pack. 

It was the last of January, 1943, when 
the pack again took the air. And they 
ran smack into the order of the day: 
Japs. Two men, Secrest and DeBlanc, 
were to distinguish themselves. 

The Wolf Pack was flying escort to a 
striking force of 16 dive bombers and 
eight torpedo planes. They ran into a flight 
of 12 Jap fighters and shot down seven 
when getting away unscathed themselves. 
In this battle Secrest ran out of ammu- 
nition. So did his wingman, who also 
had his oil lines severed by Zero bullets. 
Secrest, already winner of the Air Medal 
for his reckless fighting, made repeated 
“dry runs” on the Jap fighters, driving 
them off his helpless mate. 

It was the same day that DeBlanc be- 
came an ace and got lost. Flying, like 
the rest, on a later mission as cover for 
the Dauntlesses, he got into a hot scram- 
ble with Zeros and dive bombers. He 
shot down two Zeros and three Aichis 
but his own plane was riddled from prop 
to rudder with Jap slugs. Only his 
armor-plate saved him. His plane could 
not possibly make base or a safe landing. 
DeBlanc, facing the obvious, jumped. 

He was circled by a Jap pilot but the 
enemy seemed either to be out of ammu- 


nition or curious. He merely stared at 
DeBlanc hanging in the shrouds and 
went on. On a later day, against another 
Wolf Pack pilot, the Jap pilots were not 
to be so merciful. 

DeBlanc landed in the water, inflated 
his raft and managed to get to an island. 
He was picked up by the natives and, 
during his wait to be rescued, searched 
through a beached and burned Jap 
transport. Staff Sergeant Feliton, an- 
other member who was shot down at the 
same time, was also found by natives 
and joined him. 

On the first of February, the pack, en- 
raged at the presumed loss of DeBlanc 
and Feliton, again went up. They found 
the Japs busily at work dive-bombing 
the landing of Army troops on Guadal- 
canal. There were five Aichis and 30 
Zeros. The Wolf Pack howled to each 
other over the radio and raced in. 

Percy went wild. He whipped about 
in the clouds like a madman. Four 
Zeros went down. Fraser kept after 
the dive bombers and got three. Synar 
and Laird each got a dive bomber and a 
Zero. The rest got four more Zeros. 

February 12 was an even more pleasur- 
able day. It was then that DeBlanc and 
Feliton returned. A Catalina had picked 

(Continued on page 134) 




















How to Buy a Bomber 

It’s as easy as falling off a log. we have 
discovered, to get your name on one of 
the fighting planes now busy helping to 
win the war. This is due to a program 
that has been worked out by the Treasury 
Department in close co-operation with the 
Army and Navy. 

All you or your group, company oI 
organization has to do is to go to your 
state chairman of the War Finance Com- 
mittee, who has the authority to approve 
such a campaign. After checking on 
your financial status, he will set up a 
war bond goal for you, depending upon 
the object to be purchased. He will also 
set a date for the campaign. There is 
only one rule—the bonds that you buy 
must be in addition to money deducted 
from pay checks for bonds. 

After you've raised the money and 
bought the bonds, you tabulate the totals 
and send them to the state chairman, 
along with your name or the name of 
your girl friend. The state chairman 
then advises the War Department or the 
Navy that you want to be the “owner” of 
a Flying Fortress or a Hellcat named 
“Maggie.” Some red tape is involved 
here, but after the usual delays you will 
receive a picture of the plane with the 
name on it in bright, bold letters. 

We don’t know what your plans are, 
but we are toying with the idea of pre- 
senting one of those pictures to our best 
girl on her birthday. Our only difficulty 
is the item of price. Heavy bombers are 
going for $300,000, mediums for $175,000, 
hospital planes for $110,000, and fighters 
for $75,000. 

Many happy returns of the day! 


Jet Jumble 

Last month we said here that the new 
jet propulsion plane is easy to fly. It 
may be recalled that we also remarked 
at some length about how the story was 
released. All was confusion, and most of 
the facts reached us through British 
rather than U. S. sources. 

Now we have to report that our infor- 
mation that the plane is easy to fly may 
be wrong. The other day in Washington 
a High Ranking British Authority held 
a press conference and said he doubted 
that the plane would contribute much to 
the military offensive. He predicted 


rather that this revolutionary type of 
craft has only a post-war commercial 
future. 





wompiied and editeo by the Washington staff of FLTING. 


The reason. he said, was personnel. 
Months will be needed to train crews. 

He said that the limits of human en- 
durance have just about been reached in 
conventional planes and that the speed 
and ceiling possibilities of the jet-pro- 
pelled job may be beyond the power of 
human beings to withstand. 

He added that the Germans have no 
known jet job so far as the British can 
determine. Certainly, none has appeared 
in combat. 

This story appeared in a few—a hand- 
ful—of the nation’s newspapers. We un- 
derstand that the High Ranking Author- 
ity tried to keep it a deep, dark secret 
—after his conference. 

We pass it along for what it’s worth. 

You can write your own story on how 
the news of the new plane has been 
botched from beginning to end—we’ve 
given up trying to comment. 


Globalaundry 

The foreign—not the domestic—laundry 
crisis is by way of being solved, and it’s 
better news than you think. 

This is a problem which began three 
days after Pearl Harbor, according to our 
informants in the Ferrying Division, Air 
Transport Command. During the*early 
months of the war, the problem got more 
and more acute. A guy never knew 
where he was going to sit down, and 
never sat down long enough to get his 
spare shirt shampooed. He brought it 
home only to find the domestic service 
so slow that he was half way to his desti- 
nation on the next flight before the shirt 
was ready. 

The variety and uncertainty of destina- 
tions heightened the problem. There was 
the pilot who left his laundry in Cairo 
and said he’d be back for it in a couple of 
weeks. He did not catch up with his 
Cairo linens for three months and then 
only with the help of a friend who flew 
them in and passed them on to another 
friend, who took them to the west coast. 

Things went on like this for more than 
a year—and then, gradually, there came 
a change. Pilots began to get regular 
assignments over the same routes. Sched- 
ules became clocklike in their precision. 
ATC got on the beam and is staying 
there in a big way. 

Thus the news that the pilots have 
found interesting and efficient solutions 
to their laundry problem is an indirect 
compliment to ATC’s super-efficiency 


Pilots, incidentally, are inclined to re- 
gard this efficiency from a casual and 


highly personalized viewpoint. Typical 
quote from Lieut. Harold Simms, an offi- 
cer at Ferrying Division headquarters, 
Cincinnati: 

“Most of us have regular laundry stops. 
My schedule is typical. I leave some in 
Brazil, some in Cairo. Going east, I drop 
dirty shirts in Brazil, pick up clean ones 
at Cairo, leave some more, and pick up 
another clean batch on my way home 
when I sit down in Brazil.” 

Foreign prices are swell, although the 
average native always has his hand out. 
North African laundrymen, for instance, 
always begin negotiations with a ques- 
tion: “You dash me?” To dash is to tip. 
In most places, including the dash, the for- 
eign tub artist will wash and iron a couple 
of shirts, two pair of khaki trousers, 
underwear and socks for about 40 cents 


Tail Wags Dog 

Lost in the hullabaloo over the railroad 
strike which threatened early in the year 
was a statement by Gen. H. H. Arnold, 
not only a masterpiece in succinct writing 
but another revealing sidelight on the 
way the airplane, once regarded a tail on 
the transportation facilities of peace and 
war, has grown to be a giant mastiff which 
keeps the railroads humming day and 
night to meet its demands for food and 
services. Since nobody used the meat of 
the Arnold statement, we quote it here: 

In event of a strike, General Arnold 
declared, “routine training activities 
would be affected in from three to 10 
days, intercontinental movement of Air 
Forces personnel would be curtailed ap- 
proximately 75 per cent and movement 
of committed combat and supporting 
units to ports of embarkation would be 
curtailed instantly.” On the manufactur- 
ing side, “one day’s stoppage would lose 
the country some 300 airplanes. 

“In summary, a general statement can 
be made that loss of domestic rail trans- 
portation will effectively stop all present 
and proposed Air Force operations.” 

No wonder the Army took over the rail- 
roads until the strike threat had eva- 
porated. 


Briefings 
Air Transport Association engineers, 
following careful analyses, are marveling 
(Continued on page 168) 
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IS AVIATION’S FUEL SUPPLY 
Threatened? 


With our petroleum supplies running out, we must immediately 


launch a program to obtain gasoline from coal and oil shales. 





Sen. J. C. O’ MAHONEY 


U. S. senator from Wyoming since 
1933, the author's membership on 
the Public Lands and Surveys and 
Post-War Economic Policy and Plan- 
ning committees has spurred his 
interest in our declining petro- 
leum reserves. Here is his remedy. 





enough to win this war and carry avia- 

tion and industry over into the peace- 
time boom already foreshadowed on the 
horizon—but only if the United States 
rapidly expands its program for the pro- 
duction of synthetic liquid fuels. With- 
out such a program we shall become an 
mporter of petroleum and thus depend- 
ent upon other lands and other peoples 
for the fuel supply we must have to 
maintain the commercial and industrial 
leadership which America now enjoys. 

Of course, if we wanted to use every 
drop of oil we could drain out of existing 
sources without regard to economy or 
the building up of reserves, we could 
probably do a very good job of drying up 
yur petroleum supplies within 15 to 20 
years. And we wouldn’t have to try very 
hard at that. But no one wants that 
to happen 

First of all, we should never permit the 
United States to become dependent upon 
foreign sources for its liquid fuel. 

Second, we must be able to throw every 
gallon of fuel needed into the fight to 
bomb the axis into submission. 

Third, in the post-war era, we must be 
prepared to meet the demands of avia- 
tion and industry within our own borders 
if we are to maintain our position of 
world leadership. 

All of this takes oil. Plenty of it. Un- 
less we are ready to meet these increasing 
vital demands upon this precious natural 
resource by supplementing it with syn- j 
thetic oil from coal and oil shale, we must ! 
be prepared to face soaring liquid fuel 
prices, diminishing supplies and eventual ‘ 
dependence on foreign sources. 4 . . . 

; 
i 


| aes will be plenty of gasoline, 











It would seem to the casual observer ' 
that the United States is the best situated One of many new 100 octane gasoline plants. The war is using vast supplies of U. S. oil. 
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among the warring nations as far as oil 
supplies are concerned. At least we are 
credited with supplying 95 per cent of the 
Allies’ aviation gasoline and we have a 
petroleum reserve approximating scarce- 
ly 25 billion barrels. [Recent 
of the American Petroleum Institute credit 
the U.S. with supplying 85 per cent of the 
Allies’ aviation gasoline, and give our 
petroleum reserve as “not exceeding 20 
billion barrels.”—Ep.] But that is not the 
whole story. The factor which many 
times has not been taken into account is 
that while the United States has been 
drilling and developing its oil deposits, 
the rest of the world has made compara- 
tively small endeavors along the same 
lines. For example, the United States 
averages, for its total territory, about one 
oil well for every three square miles. 
The rest of the world—and I mean all 
the rest of it, from Guam to Greenland— 
averages about one oil well for every 
526 square miles. 

The future, so far as petroleum is con- 
cerned, belongs to Russia and the Persian 
Gulf, according to the best geological evi- 
dence presented to the Senate Public 
Lands Committee. 

The oil areas of the Soviet are vast in 
comparison to the relatively small unde- 
veloped areas remaining in the western 


statistics 


hemisphere. Arabia, Iran and Iraq are 
equally important in undeveloped oil de- 
posits, according to expert classification. 
[The American Petroleum Institute re- 
cently pointed out that “the eastern foot 
hills of the Andes, at present virtually 
unexplored from Venezuela to Argentina, 
will yield untold billions of barrels of 
petroleum, which should be more readily 
available to the U.S. in time of war than 
those of the Near East.”—Eb.] 

There is another point to be borne in 
mind. In the 300 oil fields found abroad 
in the past 20 years, each has an esti- 
mated average ultimate production of 
100,000,000 barrels. The average oil field 
found at the present day in the United 
States does not exceed 2,000,000 barrels 
I want to call attention to the fact that 
while these areas in the Near East and 
Russia are of overwhelming importance 
in the world’s oil trade of the future, 
they are as far distant as possible from 
the United States. Bahrein, in the Near 
East, where there is an American refinery 
at present, is exactly 12,000 miles from 
San Francisco in either direction. To be 
dependent upon these foreign reserves in 
time of war would be very nearly catas- 
trophic. In wartime the chief value ol 


oil reserve or any other kind of material 
is accessibility—quick, safe accessibility. 


. NY 
aN 





An 82-ton fractionating tower is hoisted into place for a new 100 octane gasoline plant to supply our warplanes. 





involving as little risk and waste of time 
as possible. 

Obviously, the demands upon our oil 
reserve are stepping up rapidly with the 
increasing Allied strength and fury of air 
war. When you think of the round-the- 
clock bombings which our military lead- 
ers have planned and accomplished with 
more to come in ever increasing size, you 
know that the production of liquid fuel 
must keep pace with these plans. Our 
planes are being designed and built with 
longer and longer range to carry this war 
not only to Berlin but to Tokyo. 

It takes the best fuel we can manufac- 
ture to score these crushing air blows 
against the Axis. We are supplying our 
military planes with 100 octane fuel—it’s 
not the cheapest, but it’s the best. Com- 
pare it with a 91 octane gasoline. The 
plane equipped with 100 octane fuel can 
develop 26 per cent more power at take- 
off, maintain its maximum speed at 1,600 
feet higher altitude, its maximum power 
at 1,200 feet higher altitude and can reach 
a ceiling 4,000 feet higher. The 100 octane 
plane can climb to 26,000 feet in 12.2 
minutes. It takes the plane using 91 
octane fuel 19.4 minutes to climb those 
same 26,000 feet. Those are the minutes 
that mean life and death to a pilot—and 

(Continued on page 146) 
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Air cadets stand for inspection at Parks Air College, one of the civilian contractors training men under CPT program. 


rain Or 


Not 


By FRED HAMLIN‘ 


A surplus of military pilots threatens to curtail the 


Civilian Pilot Training Program and accentuates policy 
conflicts within the Civil Aeronautics Administration. 


Sen. Pat McCarran of Nevada, that 

gallant knight-defender of civilian 
aviation, will return to Washington after 
a trip across the nation during which he 
spent a great deal of time and energy 
rallying support for civilian pilot train- 
ing. Also back in the Capitol after re- 
peated sallies into the hinterlands and 
onto the hustings will be R. McLean 
Stewart, executive director of training in 
charge of the CAA War Training Service, 
the wartime version of the Civilian Pilot 
Training program. 

One reason for these excursions and 
alarms is that the five-year-old Congres- 
sional mandate under which the Civil 
Aeronautics Administration has trained 
pilots runs out on June 30 of this year. 
More important, the Army and Navy 
have shown repeatedly that they oppose 
continuing civilian training at this time 


sen. the time this story appears, 


*The author is Fiy1nc’s Washington editor ana 
former CAA director of information and statistics. 


[both services are curtailing their own 
primary training as well.—Ed.]. The 
Bureau of the Budget, under orders to 
cut down Federal expenditures unless 
strictly part of the war effort, is inclined 
to agree with the uniformed services. 

Senator McCarran, at last reports, how- 
ever, is not downhearted. He has intro- 
duced legislation to give the civilian pro- 
gram five new years of life. A compan- 
ion piece has been introduced in the 
House by Representative Richard F. 
Harless of Arizona. The senator is con- 
fident of support enough to pass his 
measure. In the House, Harless can 
count on backing from such doughty CPT 
warriors as Karl Stefan of Nebraska and 
Lyle Boren of Oklahoma. 

Senator McCarran conducted hearings 
in February at which testimony was taken 
from the president of Colgate, the presi- 
dent of the University of Cincinnati, Rob- 
ert H. Hinckley, former Assistant Secre- 
tary of Commerce for Air; C. R. Mooney, 
former executive secretary of the National 


To 


Train? 


Aviation Training Association, and Mr. 
Stewart. All favored renewing the fran- 
chise. 

Army-Navy answer has been to an- 
nounce, in the words of one of the high 
command, that “we have pilots coming 
out of our ears”; to cancel all CAA en- 
listed reserve corps training of instructors, 
and to appear firm in their decision that 
they want to wash up the 10-hour indoc- 
trination course which CAA has been 
running for the Army. Budget is look- 
ing over the $70,000,000-odd proposed 
CPT appropriation for fiscal 1945 with 
jaundiced eye and with an attentive ear 
cocked in the direction of the Navy Build- 
ing end the Pentagon. 

How much the training service has sub- 
mitted to Budget is not known, but judg- 
ing from last-year expenditures and the 
hope expressed by civilian training advo- 
cates that present facilities will be kept 
busy, it must run somewhere in the 
neighborhood of $75,000,000. 

So much for the CPT news from Wash- 
ington up to this minute. It takes on 
perhaps deeper significance when the 
record’ on CPT is reviewed, something 
which has never been done before. It’s 
quite a story.... 

> oa * 

CPT began as a gleam in the eye of 
Robert H. Hinckley in 1938. Against 
widespread opposition he got the program 
started experimentally in the spring of 
1939 at 13 schools, where 313 students 
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were taught to fly. The experiment was 
so successful that in June, 1939, the an- 
nual program was expanded to 10,000 
elementary courses and 86 secondary. 

War clouds gathered and fiscal 1941— 
June 30, 1940, to July 1, 1941—saw 45,000 
elementary trainees, 8,000 secondaries. 

During this period the number of 
ground schools increased from 13 to 674, 
flight schools from 13 to 672. More sig- 
nificantly, the program was widely de- 
centralized, it being the philosophy of 
Hinckley and his colleagues that if you 
give a man a job to do he'll accomplish 
most with the least supervision; and the 
wider the spread of the program, the 
more little fellows in aviation will be 
helped and the deeper “air conditioning” 
will reach toward the grass roots of the 
nation. 

When he became Administrator of Civil 
Aeronautics, Charles I. Stanton inherited 
the show, for which he had had consider- 
able responsibility as deputy adminis- 
trator. 

This peacetime training, based on 
peacetime democratic philosophy, reached 
its peak during 1942. By June, 1943, 
110,000 courses, from elementary through 
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multi-engine, had been given in 12 months. 
Some 25,000 trainees were in uniform, 
and that they answered a vital need has 
more than proved out. Three great aces 
of the war—Joe Foss, Walter Mahurin and 
Dick Bong—all learned to fly under the 
CPT banner; to date, more than 700 ex- 
CPT trainees wear decorations for brav- 
ery as flyers. Hundreds of others, over 
fighter-pilot age, filled gaps as Army and 
Navy glider pilots, ferry pilots and in- 
structors, and as civilian transport and 
factory test pilots. 

But while CPT climbed to its peak, 
Army set out to build the biggest air 
force in the history of the world. Navy 
followed suit. Both services, in marked 
contrast to CPT, followed a policy of 
centralized, large schools around big air- 
ports rather than decentralized small ones 
beside sand-lot runways. A clash was in- 
evitable and it came in mid-’42. Like 
scores of other civilian activities, CPT had 
to park on the side of the road to give 
right-of-way to the military machine in 
its breath-taking race toward victory. In 
mid-’42, Hinckley resigned. 

His virtual successor, William A. M. 
Burden—present special aviation assist- 





A civilian candidate for his wings and an Army commission receives instruction at 


@ primary training field. 





In 1943, CPT had 15,312 Enlisted Reserve Corps students. 








ant to the secretary of commerce—fav- 
ored a new policy which, in sum, stated 
that the Army and Navy were CAA’s best 
customers and therefore CAA should give 
them what they wanted. Stanton pro- 
posed, in light of Burden’s stand, that the 
program either be turned over to Army 
and Navy management, or that it be con- 
tinued on the broad decentralized basis, 
free of military supervision, upon which 
it had achieved such outstanding success. 
Burden chose, rather, Army supervision 
under his management. He brought in 
R. McLean Stewart, a Wall Streeter, as 
executive director of the training. 

Stewart immediately clashed with CAA 
career men. He has received whole- 
hearted backing from Burden. CPT now 
is around to the point where, far from 
being a CAA project, its policies are for- 
mulated and approved by the Department 
of Commerce only, in the person of 
Burden. 

Further, Stewart constantly has striven 
to remove CPT (the present War Train- 
ing Service) even farther from CAA. 
Typical move is the presentation he has 
made to the Budget for fiscal 1945 pilot 
training activities. This is so worded 
that, were it to pass, it would give him 
outright powers equal to or superceding 
those of the CAA Administrator—a vir- 
tual carte blanche for the Department of 
Commerce to take over the duties of the 
CAA career men if not the functions o! 
CAA itself 

While these things have been going on 
behind the scenes, CPT has traveled a 
rough road and, if it has been rough for 
the management, it has been doubly rough 
and at times downright outrageous for 
the trainees. Figures for the calendar 
year 1943 indicate the trend. 

Of 15,312 Enlisted Reserve Corps stu- 
dents on the rolls in 1943, 2,280 were grad- 
uated to the Army as instructors during 
the year, as compared with the 1942 in- 
structor production of 6,624 for both Army 
and Navy. The rest of the 15,312 were 
scheduled to finish before June 30, 1944. 
but training now has ceased. 

A total of 147,831 air crew courses—10 
hours of flight instruction toward en- 
trance into other training, ground or air, 
of the AAF—were given. These are the 
equivalent of approximately 37,000 old 
CPT elementary courses, 33,624 of which 
were given in 1942. 

The number of schools in WTS was re- 
duced from 600 to 300. The number of 
planes in WTS increased from 4,800 in 
November, 1942, to 7,450 on December 1, 
1943. Of the new ones, approximately 500 
came from the Navy, 600 from the Army. 
Some 5,200 were bought by the Defense 
Plants Corporation and leased to WTS. 
The balance still are contractor-owned. 

Having consolidated in the past few 
weeks the necessity has been to cut and 
cut deeply. Army recently cancelled all 
ERC instructor training contracts. Navy 
is cleaning up parallel programs by June 
30. Army has eliminated approximately 
half of the so-called WTS air crew courses 
and contemplates doing away with the 
rest by the end of June. If these things 
happen, all current civilian training 
activities will be ended. 
(Continued on page 170) 
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OCKHEED’S Constellation and the Focke-Wult +! 
M | S T A K E N [ D E N T l T I E S Kurier resemble each other closely. All three views 
of each are shown here, each to its exact scale. ie | 
| H 
Copyright, FLy1nG, April, 1944 ' 
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Constellation length: 95 feet. ‘ 
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Kurier length: 78 ft. 3 in. ‘ 
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Constellation span: 123 feet. 
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Lockheed Constellation Focke-Wulf Kurier Kurier span: 108 ft. 6 in. 














DOUGLAS BOLO 


Medium Bomber 








Copyright, Fiyine, April, 1944. 





PERTINENT Facts: One of the oldest combat aircraft still 
used, the Bolo bears the AAF designation B-18A and is 
known in the RAF as the Digby. It currently is used by 
the Army for routine patrolling in Central and South 
America. The Bolo is powered with two 1,000 h.p. 
Wright engines. Top speed is 215 m.p.h., cruising 
speed is 170 m.p.h.; stalling speed is 67 m.p.h. Range 
fully loaded is 1,020 miles; service ceiling is 23,500 feet. 
There are six men in the crew and they operate three 
.30-cal. machine guns. Wing span is 90 feet, length is 
57 ft. 1014 in.; height 15 ft. 1 in. Gross weight is 24,000 
lbs. The Bolo is a military design based on the Doug- 
las DC-3 airliner. 


WHAT TO LOOK FoR: A low-mid-wing monoplane, the 
Bolo looks almost exactly like the DC-3 from below. 
The wing has a straight trailing edge, sharp taper on 
the leading edge, pointed tips and pronounced dihedral. 
The fuselage is deep at the nose, tapering back sharply 
toward the tail. Like the DC-3, the landing gear is 
semi-retractable and the tail wheel is fixed. 















VICKERS WELLINGTON 
Medium Bomber 
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PERTINENT Facts: One of the veteran RAF bombers, 
the Wellington still is in production, the only bomber 
of its type now in use along with the Lancaster, Hali- 
fax and Stirling heavies The model shown here is 
powered with two 1,000-h.p. radial engines. Top speed 
is 230 m.p.h., cruising speed is 180 m.p.h., range is 2,- 


500 miles. Span is 86 ft. 2 in., length, 61 feet; height, 
18 ft. 9 in. Service ceiling is 24,000 feet. There are 
six men in the crew. 


WHAT TO LOOK FoR: The cantilever mid-wing has mod- 
erate dihedral starting at the fuselage. It has equal 
leading and trailing edge taper and rounded tips. The 
fuselage is deep and slab-sided, with power-driven tur- 
rets in nose and tail. The triangular vertical surfaces 
sit on top of the fuselage. 

















MESSERSCHMITT Me-210 


Fighter-Bomber 
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PERTINENT Facts: One of the newest Messerschmitt 
designs, the Me-210 is currently used in the German 
air force. It is powered with two 1,350 h.p. liquid- 
cooled engines, giving it a top speed of 370 m.p.h. at 
18,000 feet. A two-place airplane, the Me-210 weighs 
25,159 Ibs. loaded and carries 2,200 libs. of bombs. 
Range is 1,700 miles, service ceiling 30,000 feet. Arm- 
ament includes two 7.9 mm. machine guns and two 
20 mm. cannon firing forward and two 13 mm. guns 
in remotely-controlled barbettes on the sides of the 
fuselage, back of the cockpit. Span is 53 ft. 9 in.; 
length, 40 ft. 3 in. A modification of the Me-210 is 
the more powerful Me-410. 


WHAT TO LOOK FoR: A conventional low-winged mono- 
plane, the Me-210 wing has moderate dihedral, leading 
and trailing edge taper and pointed tips. The engines 
project ahead of the wing and fuselage. The fuselage 
is carrot-shaped, tapering to the conventional tail 
unit. The standard landing gear is fully retractable. 
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Dive Bomber 
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PERTINENT Facts: There are two Vals. Val II has a 
more powerful engine, but otherwise is identical to 
Val I. Technically, both Vals are the Jap Aichi K-99 
The single radial engine is a 1,050 h.p. MK-44 Top 
speed is 245 m.p.h. at 13,000 feet, range is 87: miles 
and service ceiling is 30,000 feet. This two-place 
monoplane is armed with two fixed machine guns and 
one flexible gun. Bomb load is 550 Ibs. Span is 47 ft. 


8 in., length, 35 ft. 5 in. Gross weight is 8,070 Ibs. 


Wuat To Loox For: An “old-fashioned” low-wing 
monoplane, Val has fixed landing gear. In the bottom 
view, the wing resembles that of the Spitfire, being 
completely elliptical. In the front view, the wing 
has dihedral from the center section outward. Ex- 
ternal dive brakes are fixed on the underside of the 
wing. The tail is conventional, with a sweeping ver- 
tical fin to help identify it. 

















One of the newest AAF armament innovations is the “package gun,’ a quickly-changed, 
portable unit containing one or more .50-caliber machine guns. The two-gun package at 
left is installed on the current Mitchell. At right is a modified Mitchell waist turret. 


A Navy modification on some of its Liberators 
is this ball nose turret. Carrying two guns, it 
resembles the old turret of the Martin Mariner. 


An indication of what the Piper company may have in the back of its files for a post-war 
private plane is this drawing from a recent Piper booklet. Note the resemblance to the 
Cub Coupe, with addition of retractable tricycle gear, flaps, slots in wing leading edge. 
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One of the first detailed drawings of the new Jap fighter Tony" to be seen in the U. S. This first photograph of the cockpit of the 
is that above from the British magazine Aeronautics.’ Span is 36 ft. 6 in. The liquid- Grumman Hellcat (F6F) has been released for 
cooled engine is about | ,400 h.p. It has armor, a 20-mm. cannon and two small machine guns. publication by Great Britain's Fleet Air Arm. 


















Though it has been in operation for some time, the RAF only recently released data on the Armstrong Whitworth Albe- + 
marle. Originally a medium bomber, the Albemarle now is used primarily as a glider tug. Top speed is 250 m.p.h., range I! 
1,300 miles. Span is 77 feet, length, 59 ft. 11 in.; height, 15 ft. 7 in. It is built of wood and metal, and has tricycle gear | 
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) This is the first released photograph of the cockpit of the Republic Thunderbolts operating in the European theater now can carry 
5 Douglas Skymaster (C-54 in the Army, R5D in the Navy). bombs on short missions across the English Channel. This heavy bomb (prob- 
Instrument at lower right is navigator's drift computer. ably a 500-pounder) is carried under the fuselage, replacing belly fuel tank. 
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$ the | Now in use in the AAF as the AT-20, the Avro Anson V is an old British-designed navigational trainer now being built 
we ms in Canada. It has two 450 h.p. Pratt & Whitney engines, top speed of 197 m.p.h. Span is 56 ft. 6 in., length 42 ft. 3 
ise 


ane in.; height, 13 feet. The first Canadian-built Anson V was flown in August, 1942, this one delivered to AAF in 1943. 
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| Learned About Flying 


From That!—No. 55 


By Maj. JOHN C. MEYER, AAF 


A "rat-racing” dive into cumulus clouds almost 
caught this pilot in a trap of "flyers’ vertigo.” 


dizziness or swimming of the head, 

giddiness. However, among pilots and 
particularly with the advent of high 
speed aircraft, this word has come to 
mean any loss of orientation or equilibri- 
um. When a flyer finds himself in such 
a predicament that he cannot tell up from 
down he describes his condition as “ver- 
tigo”. All aviators who have done any 
amount of acrobatics, or who have en- 
tered a cloud bank without the proper 
instruments, have experienced this sen- 
sation. I had one particular experience 
with “vertigo” in a Curtiss Warhawk pur- 
suit plane which left a very definite im- 
pression on my mind; such a one that a 
chill runs rapidly along my spine when 
the word “vertigo” is mentioned. 

Entering the operations hangar at 
Mitchel Field, N. Y. early one morning 
I turned at the door and swept the sky 
with the practiced eye of one whose life 
often depends upon what he sees there. 
There were large cumulus clouds, often 
called “baby thunderheads,” dark and 
foreboding at their base, but rising ma- 
jestically toward their sun-drenched 
domes. With anticipation of a morning 
spent diving and zooming through the 
cloud-formed valleys I walked into the 
operations office to look at the morning’s 
flying program. I was scheduled, with 
two others, for several hours of close 
formation practice and “rat-racing,” a 
game of follow the leader, popular among 
pilots and an important part of pursuit 
training. 

We assembled in three-ship v-forma- 
tion and started a climbing turn towards 
eastern Long Island. I drew in close to 
my leader as we spiraled upward, iook- 
ing away from him only to check my in- 
struments or make a quick check on the 
weather. The base of the huge cumulus 
clouds was about 2,000 feet high and in 
some cases was emitting showers. The 
clouds extended, dirty and smoky on 
their shady side, bright and clean on their 
sunny side, to an altitude of 12,000 to 
15,000 feet. To the layman this may seem 
like weather unfit for flying. However, 
these clouds, stormy in themselves, were 
well scattered and left broad patches 
of bright sky and good general visibility. 

Just above the uppermost tips of the 
clouds we went through the intricacies 
of formation practice. With these high- 
powered, single-seater fighters we dived, 
climbed, rolled and looped, sometimes at 
speeds over 300 m.p.h. from v to echelon 
formation, to company front, back to v; 


Waizsines according to Webster, means 





all this time never having more than a 
few feet between the three planes. At 
every opportunity I looked longingly at 
the cotton-like playground below, wish- 
ing that the leader would take us into 
the tempting labyrinths of the clouds. 
Then came the signal “rat-race.” We 
peeled off in a long screaming dive hot 
on the tail of the lead ship. 

Banked up steeply along a canyon wall 
behind my leader, I was not as alert to 
his movements as I should have been, 
and was caught in his prop wash. I mo- 
mentarily lost control of the plane, and 
the next instant I was plunged into the 
black abyss of the cloud interior. Under 
ordinary circumstances this predicament 
would not be drastic. I was an expe- 
rienced instrument pilot and had all the 
instruments necessary to bring the plane 
back out into the sunny world at my com- 
mand. Dropping my seat slightly I con- 
centrated on my blind flying instruments, 
centered the turn and bank indicator 
and eased back slightly on the joystick 
to put the plane into what I thought 
would be a slow climb. 

Then “it” happened! For the first time 
in my flying experience I did not know 
what was happening to my airplane. I 
had that puzzling helpless feeling, that 
terror of airmen. I had “vertigo.” 

As I eased back farther on the stick 
my airspeed indicator increased instead 
of decreased. I strengthened the back 
pressure on the stick and watched the 
instrument, contrary to my expectation, 
go from 235 m.p.h. to 270 than to 350 
m.p.h. What was happening? What was 
wrong? I pulled back harder and hard- 
er. The airspeed mounted faster and 
faster. The controls became heavy, then 
stiff; it took all my strength to move 
them. The altimeter was spinning around 
like a pin wheel, ticking off the altitude 
—9,000, 8,000, 6,000 4,000 feet—approach- 
ing zero with the dreaded finality of a 
clock for a condemned man, only in- 
finitely faster. 

Then realization dawned. Instead of 
entering the cloud right side up, as I had 
supposed, the plane (thrown out of con- 
trol by the lead plane’s slip stream) had 
entered the cloud on its back, and the 
controls thus were reversed. By pulling 
back on the joystick I was pulling my- 
self towards the ground at seven miles 
a minute. 

I thought of jumping, but safe clear- 
ance from the ship at such a high speed 
was highly improbable and I decided 
against it. There was nothing I could do 





but continue the back pressure on the 
stick and hope I could pull the plane 
through in a half loop within the distance 
remaining to the ground. The sensation 
was terrible. I was seated in a small 
cramped cockpit. The black cloud and 
the beating rain made the rest of the 
ship invisible. Looking outside gave me 
no feeling of terrific speed, but the in 
strument panel, controls and I wer 
headed towards the earth at a tremen. 
dous velocity. I stared, fascinated, at 
the airspeed indicator as the needle ap. 
proached and passed the red line mark. 
ing the danger point for this airplane. 

The roar in my ears from the gigantic 
pressure of the air and the screeching 
of the aerial wires sounded like the 
roar and whistle of a hundred freight 
trains passing overhead. It grew louder 
and louder like the baleful trumpet of 
approaching doom. The aerial broke 
and slapped against the side of the fuse- 
lage with a resounding snap. I expected 
at any moment to hear the rending tear 
and crash of a wing as it folded back 
across the cockpit. I was biting my lip 
till I drew blood, pulling back on the 
stick and praying fervently. I was afraid, 
terror-stricken. For a moment I had an 
almost irresistible desire to throw my 
hands in front of my face and resign my- 
self to an inevitable crash. 

Then I was out of the cloud. And 
straight ahead was the hard ground rush- 
ing toward me at over 500 m.p.h. con- 
suming the 2,000 feet between us at a 
devastating rate. This was it, I thought. 
This was what it’s like to look death in 
the face. At that moment I knew I was 
going to die, crashing headlong into that 
brown earth in a splintering explosion. 
I felt sure that if I pulled back hard 
enough to level out in the short dis- 
tance remaining, it would be too much 
for the already overtaxed wings. Star- 
ing fixedly at the ground ahead of me 
I reefed in on the stick with both hands, 
and then—blackout! 

When a moment later I regained con- 
sciousness I was hurtling 50 feet off the 
ground over Floyd Bennett Field, Brook- 
lyn, I could hardly believe it. The plane 
was in one piece. I eased on the throttle 
as the plane slowed down and headed 
back towards Mitchel Field. 

After landing and taxiing up to the 
ramp, I was shaking so violently that | 
could not immediately climb out of the 
plane, I sat in the cockpit thinking over 
what had taken place. The entire event, 
from start to finish, consumed only a 
fraction of the time that it takes to re- 
count. Human thought at such times 
must travel at a speed akin to light. 
Steadied down, I murmured a silent 
prayer of thanks and climbed from my 
plane. I found that in addition to the 
broken aerial, the landing flaps had been 
damaged. 

At the hangar door I turned and again 
looked at those clouds. This time I saw 
them in a new light. They still held a 
promise of an aerial playground, but 
now I watched their turbulent movement 
with respect. 

They spelled “vertigo” for the unsus- 
pecting, unalert pilot, and I learned 
about flying from them. END 
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Rosedale is a small town, but it is progressive. Already 
it has built its airplane landing strip for its own and 
other post-war fliers. 

The mayor realizes that the coming air age is nearly 
here, that forty-eight local boys in the Air Force and 
three local girls in the WAFS will want to fly after 
Victory. He knows that everyone is air-minded and that 
the community with landing facilities will go ahead. 

When you get your peacetime Piper Cub, you can 


GET YOUR AVIATION BOOKLET—*“Piper Cub... In War and In Peace.” 
Full color, 32 pages. Covers history of light plane, Piper Cub planes, 
coming air age, how to fly. Enclose 10c in stamps or coin for postage- 
handling. Write Piper Aircraft Corporation, Department PA44, Lock 
Haven, Pennsylvania. 

16mm. SOUND FILM—“The Construction of a Light Airplane.” For 


distribution points write: Supervisor, Audio-Visual Aids, Extension 
Services, Pennsylvania State College, State College, Pennsylvania. 


FLYING 








Inexpensive “‘L" Landing Strip on Edge of Town, Illustrated 


land at Rosedale for the big county fair. And, you can 
go to thousands of other towns, take vacation and 
business trips with ease, pleasure, safety and economy. 
But, will you be able to take-off from your own town? 
For the convenience of its citizens and for its future, 
your town should plan inexpensive landing facilities 
now. A new booklet, “What Your Town Needs for the 
Coming Air Age”, gives the why, where and how of 
building them. For your free copy, 
write Piper Aircraft Corporation, 
Department PA44W, Lock Haven, 


Pennsylvania. 


PIPER 


Points the Way to Wings for All Americans 
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A SHARP KNIFE 
Sirs: 

We have been so thoroughly steeped 
in Douhet’s theories on the use of air 
power that General Reilly’s article in 
your February issue seems like a sharp 
knife cutting through the debilitating 
crust of bad, wishful thinking to expose 
the basic fallacies underneath our present 
air theories. I say, thanks for publishing 
this article. 

The men who have established our air 
policies are air theorists—they are not 
military men. I believe that the idea we 
can win this war by strategic bombing 
is as fallacious as the companion theory 
we have had all along—that we could stay 
out of the war. And now we are going 
to let our airmen win an easy victory. 

RAF and AAF spokesmen have scoffed 
at the Germans, claiming they “don’t 
understand airpower.” But the Russians 
use their air force like the Germans, for 
tactical co-operation. Who has heard of 
the Russian strategical air force? Don’t 
the Russians understand airpower either? 
After all, who has been fighting this 
war? 

JERE P. KINGSTON 
Milwaukee, Wis. 





POST-WAR JOB 
Sirs: 

This is a request for any information 
that might be available for post-war em- 
ployment of liaison pilots in the AAF 

Our training has been unique in that 
it gave us practice and proficiency in 
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FLYING 


short field, road and barrier take-offs 
and landings and many other maneuvers 
not commonly used by civilian flyers. 
Most of us do not care for instructing and 
for that reason probably would not make 


extra good instructor material. How- 
ever, some of us are interested in earn- 
ing our living as pilots of lightplanes 
after the war. An early application to a 
potential employer might find a job wait- 
ing, so if you have any ideas they will 
most certainly be appreciated. 

S/Set. Hersert G. Moore 

Liaison Pilot 

Air Training Division 
Scott Field, Ill. 





MORE RAID STORIES 
Sirs: 

Your article on “Dam Busting” in the 
February issue is the sort of thing I, for 
one, would like to see more of. As soon 
as you can get the details through censor- 
ship, I hope you will give us play-by- 
play accounts of many more precision 
exploits which sound so simple in the 
daily communiques but are actually so 
intricate. 

More power to you in smoking out 
these thrilling stories. 

Wa ker L, WIGHT 
Glendale, Calif. 





ACTION PICTURES 
Sirs: 
. I think you should make every 
effort to secure more actual action photos 
from the theaters of aerial combat. And 








“Now I'll show you what happens in a cloud!” 
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by that I don’t mean arty shots of ground 
crews loading bombs or tinkering with 
engines at sunset... . What we want now 
is more pictures of actual battle and we 
don’t care if the photo is sharp or fuzzy 
so long as it tells a graphic story. 
ARTHUR MAXFIELD 

Los Angeles, Calif. 





PRO— 
Sirs: 

“The Wasp,” in your January editién 
gives the girls the credit they so justly 
deserve. They are doing a man-sized job 
in this war. . More power to these 
women. 

(Name deleted by request) 
Avenger Field 
Sweetwater, Tex. 





—AND CON 
Sirs: 

A group of us flying lieutenants read 
the Wasp article in your January issue 
and, to say the least, we are giving you 
for printing it and the author for writing 
it the well-known razz. Why? Wel,, first 
and last that story of the filly cracking 
a 500-foot ceiling in a Thunderbolt is in- 
sane. The minimum for pursuit in the 
Ferry Division is 1,500 feet. How do we 
know? We are part of this division. As 
for the tower man trying to date her, 
nuts! Oil and water just don’t mix 
Their ego or ours. éQuien sabe? 

(Name deleted by request) 
San Francisco. 





INFORMATION, PLEASE 
Sirs: 

Will you please settle a disagreement 
for me? Here is our problem. A plane 
is going 150 m.p.h. There is a gun on 
this plane that fires a shot at a muzzle 
velocity of 150 m.p.h. 

1. What speed is the bullet making 
when it leaves the gun going in the 
opposite direction as the plane? 

2. What speed is the bullet making 
when it leaves the gun going in the op- 
posite direction as the plane? 

S/Ser. Witit1am J. T. Smita 
Co. A 257 Engineers 
Camp Gordon, Ga. 

Question 1. The bullet leaves the 
muzzle at a speed of 300 m.p.h. in relation 
to the ground; 150 m.p.h. in relation to 
the plane. Question 2. The bullet leaves 
the muzzle at a speed of zero m.p.h in 
relation to the ground; 150 m.p.h. in re- 
lation to the plane. This simple prob- 
lem merely emphasizes the fact that all 
motion is relative.—Eb. 





si ATC AT THE FRONT 
Sirs: 

In the “Letters” department of your 
January issue I note with interest that 
Lieut. Col. Charles A. Cowing says that 
ATC hasn’t had a plane within 300 miles 
of an active front in North Africa. 

Much as I dislike disagreeing with Col- 
onel Cowing, as a member of ATC I per- 
sonally know of several missions upon 
which ATC aircraft have operated within 
15 minutes of actively operated enemy 
airfields. 

R. L. Buettman 
First Officer, ATC 
Cocoanut Grove, Fla. 
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Every Sunday Afternoon 
GENERAL MOTORS SYMPHONY OF THE AIR 
NBC Network 


your 
that 
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Leavers DO THINGS FIRST 


Leadership rests upon the ability to foresee, to develop, and to 
achieve—first. * On that critical basis, weigh the position of the 
Allison engine. * Allison built the first aircraft engine in the 

world to receive official military rating of more than 1,000 


horsepower. * Allison manufactured the first air- 


plane engine in all the world to weigh less 


than one pound per horsepower. 
x These are only two of the 
thirteen major technical ad- 
vances in aircraft- powering 
credited to Allison. * Leader- 

; ship is earned by achieve- 

ments at the forefront 


of development. 


aie | Me , KEEP AMERICA STRO 


GENERAL | 


DIVISION OF MOTORS 


POWERED BY ALLISON: 





P-38—Lightning * P-39—Airacobra * P-40o—Warhawk © A-36 and P-51— Mustang 
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7 Plomb open 
end wrenches 
help to build 
better weapons 
faster... 


Doing vital jobs 
in production, mainte- 
/ nance and operation of 
f our machines of war — 
thousands of these 
wrenches are working for 
victory. Experts prefer them 

} because — 

1. They are precision-built 
for efficiency—they work 
better. 

2. Light, finely balanced yet 
rugged, they are safer. 

3. Design and material 
make them /ast longer. 


Open end wrenches in all sizes 
and styles are but one of many 
hand tool lines within the 
complete Plomb Line. All are 
manufactured to highest quality 
standards for better, safer, 
longer-lasting service. Get the 
Plomb tools you need for your 
war job from the friendly Plomb 
dealer near you. — Plomb Too! 
Company, 3519 Terminal An- 
nex, Los Angeles 54, California. 


PLVMB 
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AIRCRAFT OWNERS AND PILOTS ASSOCIATION 


April, 1944 








The Aircraft Owners and Pilots Associa- 
tion (AOPA) with National Servier, Office 
located in the Carpenters Bldg., Washing- 

R strar’s Office in ‘the Michigan 

. Chicago, is a_ non-profit 
tion co mposed exclusively of pilots. 
ter the pilot's best interests in al 
aviation and helps individual 
their individual problems. The 
es with a full-time profes- 
and is the largest group of 
ts in the world. This column 
y the Aircraft Owners and Pilots 
n and opinions contained in it 
necessarily those of FLYING. A 
is sent each month to all 


















are not 
special Bulletin 
registered AOPA pilots and also confiden- 


tial memorandums from AOPA’‘s Washing- 
ton staff are sent members from time to time. 











HIS month the AOPA Pilot (confiden- 

tial bulletin to AOPA members) car- 

ries an additional list of members in 
service which brings the total to 1,000. 
There are undoubtedly many more AOPA 
pilots in the service. All persons having 
knowledge of such AOPA members are 
requested to send their names, together 
with information concerning the branch 
of the service in which they are assigned, 
to the Washington, D. C., AOPA office, 
Carpenters Building, so that these persons 
may be added to the fast-growing AOPA 
honor roll. 


GASOLINE TROUBLE AHEAD 


As previously reported, the greatest 
single difficulty that now looms on the 
horizon for non-scheduled pilots is the 
aviation fuel procurement problem. This 
shortage of aviation fuel is expected to 
become progressively more acute and its 
pinch will really be felt along about the 
spring of the year, according to authori- 
tative sources. Conversion of some manu- 
facturing outlets to production of 100 
octane fuel probably accounts for at least 
part of this difficulty; military require- 
ments for the balance. This is a difficult 
problem and one which apparently has 
no immediate answer. 


THE FEMALE HAS THE STING 


Mr. Webster relates that the female 
species of the wasp can sting. This in- 
troduces an interesting situation which 
is, in fact, creating a thunderous buzzing 
in pilots’ meeting places throughout the 
country. 

The background, briefly, takes root in 
the recent cancellation of the WTS En- 
listed Reserve Program, the more cur- 
rent announcement .of cancellation of 
one-half of the operators engaged in the 
WTS Army Cadet Program, and the an- 
nouncement which similarly clips the 
wings on the WTS Navy Program. This 
means that a lot of operators will have 
to reconvert their establishments quickly 
to accommodate training of civilian pilots 
or go bankrupt. It also means that hun- 
dreds of experienced instructors will be 








thrown on the open market; that is, un- 
less Selective Service gobbles them up 
or they choose to go into active service 
under their Enlisted-Reservist option. 

Here’s where the sting comes in, and we 
literally mean the sting from the WASP 
—the Women’s Air Force Service Pilot 
group. The following letter from AOPA 
pilot No. 4686 is typical in expressing the 
male pilot’s viewpoint and it is not with- 
out its humorous angle: 

“Dear AOPA: The article appearing in 
the January issue of FLy1nc entitled “The 
Wasps’ was interesting and irritating. The 
subject of why these girls are being 
trained is discussed on many airports. It 
is hard to understand why women with 
35 hours of flying experience are given 
elaborate training with the best type of 
equipment when there are so many men 
with hundreds of flying hours wishing 
they could have the opportunity. 

“In the past there were many licensed 


ONE OF AOPA'S 1,000 


Lieut. Col. R. D. Morgan, AOPA 2294, of 
AAF, 
1,000 AOPA pilots now in the services. 


the Ferrying Division, is one of 


pilots who were not eligible for the Army 
Air Forces because they were either past 
27 years of age or because they did not 
have time on heavier planes. The Ferry 
Service desired 1,000 hours’ flight time 
with a minimum of 100 hours of heavy 
horsepower time. This is not consistent 
with the requirements of the Wasps. 
Thirty-five hours with no horsepowef 
time is sufficient to make the applicant 
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Today’s.military flying freight car 
available for tomorrow’s air commeree 


The world’s endless horizons are the only limits 
of tomorrow’s air commerce. Curtiss Commandos 
—will ply peace-time skies making possible new 
standards of living for the people of the world. 


Now being service-tested in the most rigorous of 
military duty, they are daily hauling men and 
supplies to our far-flung battle fields. A 34% ton 
tractor ... a gasoline tank-truck . . . two cum- 
bersome dynamos . . . odd jobs and heavy ones 
but Commandos got them there on time. 

Their 2755 cubic foot cargo capacity exceeds 
that of a 36 foot freight car. They are freight 
cars of the air. They can lug a useful load of 9 


tons at cruising speeds in excess of 200 MPH. 


The spacious cargo compartments of the Com- 
mando will bring the commerce of the world to 
your doorstep. When peace comes—LOOK TO 
THE SKIES, AMERICA! Curtiss-Wright Cor- 
poration, Airplane Division, Buffalo, N. Y.; St. 
Louis, Missouri; Columbus, Ohio; Louisville, Ky. 


MEMBER, AIRCRAFT WAR PRODUCTION COUNCIL, EAST COAST, INC. 
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TODAY’S JACK-OF-ALL WAR HAULS 
TOMORROW'S QUEEN OF AIR COMMERCE 





























2,000,000 All-Americans 


Today, not eleven men but more than 
two million make up the greatest All- 
American team in history. They are the 
flyers and ground crews of the U. S. 
Army Air Forces—and instead of a gold 
football on their watch chains, they wear 
the Army Air Forces’ winged insignia. 
On every play to date, these boys have 
strafed gaping holes in the enemy 
lines allowing our ground forces to get 
through for immeasurable gains. Their 
passes over the Reichland are causing 
panic. The only “‘spinner’’ they think 
of is a Zero crashing in flames. 


Bell Aircraft is proud of its three-way 
role in helping to equip this greatest 
of All-American teams. Our Niagara 


BUY WAR BONDS AND SPEED VICTORY 


Frontier Division has produced thou- 
sands of Bell Airacobras that have 
wrought havoc with the enemy on many 
fronts. Today, this division is also build- 
ing a new type of fighter plane with 
even greater performance and before 
long, it too will be in the scrimmage. 


Our Ordnance Division in Burlington, 


Some day, soon we hope, this team will be returning to its home grounds. And when it does, it will find 
Bell Aircraft pioneering in building equipment for a peacetime nation on wings. © Bell Aircraft Corporation. 


MEMBER AIRCRAFT WAR PRODUCTION COUNCIL—EAST COAST, 


BEL 


Vt., is working night and day building 
the flexible gun mounts which give the 
boys in the turrets the accuracy of fire- 
power that is knocking the enemy out 
of the skies at a terrific rate. 
And soon, from the new Bell Bomber 
Plant in Georgia, will come more planes 
to help speed the day of victory. 


INC. 


Niagara Frontier Division, Buffalo and Niogara Falls, N. Y. 
Ordnance Division, Burlington, Vt. 
Georgia Division, Marietta, Ga. 


AIRGRAFT 


PACEMAKER OF AVIATION PROGRESS 
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elivibhle Why should there be such a 
vast difference in requirements? 

“There are a number of licensed pilots 
in the service now and they aren’t flying 
either With the curtailment of the train- 
ing programs there will be many flight 
instructors and other licensed pilots in- 
ducted into various military branches and 
they won't be flying because the Army 
has plenty of pilots. This can be gathered 
from the news articles and radio broad- 
casts 

“The Air Transport Command is filled, 
the Central Instructors’ School at Ran- 
dolph Field has been closed to civilian 
pilots, the War Training Service is being 
terminated, and the Army primary and 
basic schools are under consideration of 
being closed General H. H. Arnold, Chief 
of the Army Air Forces, said in a recent 
article: ‘We have pilots running out of 
our ears 

“In an article in the February issue of 
Contact magazine, Jacqueline Cochran, 
Director of Women Pilots, AAF, and 
special assistant to the assistant chief of 
air staff, Maj. Gen. Barney M. Giles, 
says this training will make ‘better wives 
and mothers.’ This is a weak subterfuge. 
Iam not objecting to women flying but 
there is a large sum of money being spent 
that could be directed into better chan- 
nels. It has been stated that the Wasps 
were not being trained to take the place 
of men on the air lines or other active 
fields in the post-war era. Then why not 
give the training to men who desire and 
will make aviation their career? 

“No doubt, Mrs. Nancy Harkness Love. 
founder of the Wasps and wife of Col. 
Robert Love, deputy chief of staff of the 
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Air Transport Command, had a worthy 
thought in creating this program. But 
conditions have changed and, as a result, 
it is obvious the training is not necessary. 
Judging from an article appearing in 
an aviation magazine, however, the Tyler 
Aviation Academy at Stewart Field is 
now offering the 35-hour course to make 
girls eligible for the Wasp training. In 
other words, the program is not being 
curtailed or terminated but actually in- 
creased. 

“As stated before, the subject is being 
discussed in aviation circles and this 
letter expresses the channels of thought. 
The abysmal difference in requirements 
should be explained and an investigation 
as to the essentiality of the Wasps should 
begin immediately. I believe calling the 
attention of the senators and representa- 
tives to this program would bring out 
some interesting comments 

CLOGGED VENTS 

The “clogged vent” in the gasoline tank 
is at it again. A recent accident resulting 
in serious injury to the pilot and major 
damage to the aircraft reveals that this 
much discussed cause of trouble still is 
functioning. 

A patch was being doped around the 
gasoline filler neck, the dope brush was 
inadvertently drawn across the vent 
opening. Result: forced landing by a pi- 
lot with his wife and two children on 
board. 

A gas-tank cap was being painted dur- 
ing repairs to an aircraft. The vent was 
left partially clogged. A take-off and 
climb was followed by motor failure. Re- 
sult: serious injury to pilot and major 
damage to aircraft. END 





CODE NAMES FOR JAP PLANES 


A RECENT issue of The Aeroplane Spotter, the London publication, contains the 
first complete listing of the code names assigned to Japanese aircraft by the Allies. 
According to the British publication, General MacArthur’s forces in the Southwest 
Pacific have adopted the following code names for the various types of Jap combat 


aircraft currently seen: 

JAPANESE Navy AIRCRAFT 
FULL NAME CODE 

Aichi K-99-1 

Aichi K-99-2 

Aichi KT-00 

Kawanishi H-97-1 

Kawanishi 

Mitsubishi 

Mitsubishi 

Mitsubishi 

Mitsubishi 

Mitsubishi 

Mitsubishi 

Nakajima G-97-3 

Nakajima KT-95 

Sasebo KT-00 


JAPANESE ARMY AIRCRAFT 
FULL NAME 


Kawasaki B-99 

Kawasaki KB-97 

Mitsubishi KB-97 Karigane I 
Mitsubishi Karigane II 
Mitsubishi KB-98 Karigane IIM 
Mitsubishi KB-98 Karigane III 
Mitsubishi MC-20 Y-98 
Mitsubishi OB-97-1 

Mitsubishi OB-97-2 

Nakajima S-97 

Nakajima S-01 

Nakajima Y-97 


In addition the following types have been reported: 
two-motor bomber) 
two-motor flying boat) 
light bomber) 
single-seat fighter) 
two-motor reconnaissance monoplane) 
(the Lockheed “14”) 


eooee Leresa 
© ctpanee .«.. babs III 


(the NKK.TK.-3) 
(a Navy light bomber similar to the Karigane ITM) 


Note that bombers are named after girls, fighters after boys. 
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Announcing 


the 
WINNERS! 


Thanks, all you servicemen 
who entered the “SHOE OF 
TOMORROW” contest. Some 
of you won War Bonds, but 
you will ail reap the benefits 
of the contest after the war— 
when the W. L. Douglas Com- 
pany will be able to offer you 
shoes, which you helped to 
design, to suit your individual 
needs! 


zak keke keke Ka Kk 
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HERE ARE THE 
BOND-WINNING 
SERVICEMEN! 


FIRST PRIZE $500 WAR BOND 
Pvt. David A. Shulman U. S. A. A. F. 


SECOND PRIZE $250 WAR BOND 
Edwin W. Buckley Y 3c U.S.N. 


THIRD PRIZE $700 WAR BOND - 
Willard Frey Ph. M. 2c U.S. N. R. 


* 
TEN $25 WAR BOND PRIZES 
Pvt. Cari Fuerst, U. S. A. 
Sgt. Benjamin Custis, U. S. A. 
Pvt. Alex Shavers, U. S. A. 
Pvt. Eugene F. VanderDoes, U. S. A. 
P.F.C. C. 0. Aivert, U. S. A. 
Robert C. Peek, SK 1c U. S.N.R. 
Ensign William Hayes, U.S.C. G. R. 
Sgt. H. F. Jenkins, U.S. A. 
W. J. Elliott A.S., U.S.N. 
Cpl. Vance L. Wood, U.S. A. 


Be contained berein is to be races | 











as an endorsement of this product by the U.S. 
Army, U.S. Navy, or U.S. Coast Guard. 


* 
HERE ARE THE JUDGES 


Nathan E. Johnson 
District Manager, - United Shoe Machinery Corp. 


Arthur D. Knight 
Vice President, Creative Footwear 


Charies Martin 
President, Martin Shoe Pattern Co. 


W. L. 


Stores in Principal Cities 
Good Dealers Everywhere 


BUY ANOTHER BOND TODAY! 
W. L. DOUGLAS SHOE CO., BROCKTON 15, MASS. 























THe LiBrRARY 


AIR ACROBATICS ARE EASY [with Aero- 
scope); by Comdr. D. J. Brimm, Jr., USNR: 
published by McGraw - Hill - Whittlesey 
House in 1943. Price $2.50. 

In an accurate, easy-reading account ot 
the usually recognized maneuvers, 
Comdr. D. J. Brimm has attempted to 
remove the word “stunt” from aviation 
language. According to the author. air 
acrobatics are no longer foolhardy but 
should be considered valuable co-ordina- 
tion-building maneuvers. “Aerobatics,” 
says Brimm, “develop a young pilot’s co- 
ordination, mastery of the airplane, and 
confidence in the ship and himself.” 

This is excellent pedagogy, even when 
one remembers that doing a thing “with 
ease” implies either sloppy performance 
or complete mastery of his art. It is one 
thing to go to 5,000 feet and sashav 
around the sky and quite another thing 
to win first prize for aerobatics at an air 
meet. That is not easy, takes plenty of 
practice, and is often disappointing 
because aerobatics are difficult to perfect. 

Nevertheless, any pilot who finds he 
has trouble with air orientation shouid 
read this book and try air acrobatics. 
Commander Brimm has described the 
technique and principles of every ma- 
neuver applicable to the problem, detail- 
ing them in technically correct and pre- 
cise explanations that do not include such 
primary points as “feel” or “relaxation.” 
These seem to be taken for granted. 

The author tries hardest to “de-mys- 
tify” aerobatics. Accompanying the book 
is a clever invention called the “Aero- 
scope.” To many students this device will 
be of definite help: it consists of a rec- 
tangular viewbox about a foot long, open 
at both ends. Accompanying the box are 
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"| get an uneasy feeling when our rival is behind us!" 


three panoramas, sketched to simulate 
the view seen in a loop, snap roll, ete 
When viewed from one end of the box the 
panorama yields a visual sensation which 
is astonishingly like that attained in a 
plane. 

The book is well done and will be of 
definite value to the student who needs or 
wants a rational explanation before mas- 
tering aerobatics—JoHun R. Hoyr. 


SMOKE STREAMS; by C. Townsend Luding- 
ton; published by Coward-McCann, Inc., in 
1943. Price $2.75. 

Bugaboo of all pilots, creator of more 
aircraft accidents than most any other 
cause, the stall is still one of aviation’s 
major problems. Yet it cannot be denied 
that great strides have been made toward 
its ultimate solution, and that in the 
past few years aerodynamic advances 
have foreordained the day when the ac- 
cidental stall will cease to exist as a real 
menace to aviation’s progress. 

In the long list of achievements toward 
elimination of the stall are numerous and 
outstanding studies and researches, in- 
cluding many helpful works. Grouped 
among these must be “Smoke Streams,” 
C. Townsend Ludington’s visualized air 
flow book which is a new method of 
speeding up training and a definite help 
in the production of better and safer 
pilots. 

In excellent photographs, the author 
shows air in motion over a wing, how 
the air begins to break up as the angle 
of attack increases, and how the stall 
eventually takes place. These photo- 
graphs are taken from a motion picture 
worked out by Ludington to illustrate 
the principles of aerodynamics, which is 








now being used by our Navy, by manu- 
facturers and others, to help train pilots 


and aerodynamicists. The book covers 
essentially the same ground and has, in 
addition, a simple nontechnical text 
which is extremely readable and inter- 
esting. 

Your reviewer found “Smoke Streams” 
educational and a real contribution to the 
teaching of aerodynamics. It shows up 
undoubtedly as the fruits of many years’ 
experience in practice, theory and teach- 
ing.—M.HLF. 


THE LUFTWAFFE, ITS RISE AND FALL, by 
Hauptmann Hermann; published by G. P. 
Putnam's Sons, New York, in 1943. 300 pp. 
Price $3. 

Hauptman Hermann was a German 
flyer in the first World War and a 
former leader in Germany’s aviation in- 
dustry who fled the country shortly be- 
fore the present war. He knew person- 
ally the men who built the Luftwaffe— 
Goering, Milch, Udet, and the plane- 
builders, Messerschmitt, Dornier, Hein- 
kel. He was a close friend, confidant, 
and employee of Prof. Hugo Junkers. 

From this unique vantage point, the 
author tells the inside story of the growth 
of the German air force, its accomplish- 
ments, its failures, its bluff. He is a fol- 
lower of Douhet’s theories and believes 
the Luftwaffe’s somewhat contradictory 
failure to follow Douhet and to prepare 
for a long war doomed it from the start. 
He links the air force closely with the 
Nazi party—another reason for its weak- 
ness. 

However right the author may be in 
his conclusions, his book suffers con- 
siderably from his personal prejudices 
for or against some of the individuals in 
the Luftwaffe, and from the fact that he 
is attempting to prove a thesis. Further- 
more, it is wretchedly edited. It is, never- 
theless, a valuable contribution to the 
history of the German air force, partic- 
ularly in its early years.—C. F. 


SHORT VIEWS — 

FUNDAMENTALS FOR THE AIRCRAFT ME- 
CHANIC, by James F. Markley; published 
by McGraw-Hill Book Company, New York, 
in 1943. 345 pp. Price $4. 

Excellent general background informa- 
tion is presented for the beginner me- 
chanic and maintenance man who intends 
to specialize later. Contains information 
on blueprint reacing, shop mechanics, 
theory of flight, and information on air- 
plane construction and materials. 





THE WAR PLANE AND HOW IT WORKS, 
by Capt. Burr W. Leyson, published by E. P. 
Dutton & Co., New York, in 1943. 219 pp. 
Price $2.50. 

Taking the conventiona! viewpoint of 
the airplane as essentially a “flying gun,” 
the author proceeds with a non-technical 
description of the development of arma- 
ment, the airplane, and how it flies 


AERIAL WARFARE, by Hal Goodwin; pub- 
lished by the New Home Library, New York, 
in 1943. 266 pp. Price $0.69. 

The story of the airplane as a weapon, 
with the author explaining each type of 
plane, how it is used and what it can 
accomplish within its operating limits. 








ong 





OE 








manu- 
pilots 
covers 
has, in 
al text 
inter- 


reams” 

to the 
ows up 
y years’ 
| teach- 


ALL, by 
y G. P, 
300 pp. 


erman 
and a 
ion in- 
tly be- 
erson- 
affe— 
plane- 
Hein- 
ifidant, 
ers. 
nt, the 
growth 
nplish- 
5a fol- 
elieves 
dictory 
yrepare 
> start. 
ith the 
weak- 


be in 

con- 
judices 
lals in 
hat he 
rther- 
never- 
to the 
partic- 


T ME- 
blished 
York, 


orma- 
r me- 
tends 
nation 
lanics, 


hnical 
arma- 


; pub- 
York, 


>apon, 
rpe of 
t can 


FLYING 


JOTHER DOW SERVICE— EXTRUSIONS, 
BARS, RODS, TUBING, STRUCTURAL AND SPECIAL SHAPES 
FABRICATED TO MEET YOUR DEMANDS FOR LIGHT WEIGHT 


“Built-in motion” describes magne- 
sium in action. For this lightest of all 
structural metals frees products of 
hampering, costly weight. 


You may need magnesium—the Metal 
of Motion—and if your problem in- 
volves light weight, you probably do. 
We maintain complete fabricating fa- 
cilities and equipment. Extrusions pro- 
duced in Dow plants are available in 
a wide variety of shapes, ready for 
use. You can design special sections 
to fit the part needed. Dies for these 


shapes are relatively inexpensive, 
making small quantities entirely prac- 
ticable. 


Exceptional machinability makes rods 
and bars ideal screw machine stock. 
Magnesium extrusions have good sur- 
face finish and can be held to close 
dimensional tolerances. 


Dow stands ready to help you use 
magnesium—backed by 27 years’ ex- 
perience of producing, alloying and 
fabricating the Metal of Motion. 





MAGNESIUM DIVISION—THE DOW CHEMICAL COMPANY, MIDLAND, MICHIGAN 
Cleveland «+ Detroit Chicago ¢ St. Louis 
Seattle 


its. 
New York ¢ Boston ¢ Philadelphia Washington 


Houston Los Angeles 


San Francisco 
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“Axis air base falls to Allies”... Now what? 


HEN YOU READ that Allied para- 
Wvcors have captured another 
enemy air base, don't be too quick 
to say, “Now, by using this new 
base, our bombers can strike even 
deeper into the heart of industrial 
Germany.” 

It's not quite so simple as that. 
An Axis air base doesn’t become an 
Allied air base merely because it 
has been wrested from the enemy. 

Before a single bomber can take 
off with its load of block-busters, 
there is a colossal job to be done — 
a job which requires the combined 
efforts of the airplane, the truck, the 
train, and the ship. That's some- 
thing the communiques never tell 
you about... 


First come the air-borne reinforce- 

e ment troops, landing on the bomb- 

pocked runways. Then a second wave 
of planes, carrying an aviation engi- 
neer battalion, “‘pee-wee”™ tractors, 





scrapers, and lightweight construc- 
tion equipment. An emergency land- 
ing strip is smoothed off for fighter 
planes, and transport planes with 
heavier tractors, scrapers, and rollers. 





Then, the trucks come in, with gasoline and oil drums, 

¢ bombs, and food. Others lug in heavy cement mixers, 

giant bulldozers, and tumble-buggies —so that the engi- 

meer battalions can build permanent runways for all- 

weather bomber operation. By this time, transport planes 

have flown in carrying operational personnel, radio equip- 
ment, spare bomber engines and parts. 


Now the heavy sluggers roar in — the big, long-range 

e Liberators and their crews. Transports fly in, too, bring- 

ing the ground crews who will ready the bombers for 

action. At last — perhaps weeks after the air base fell into 

our hands — the Bomber Command is ready to strike. How 

hard can it strike — and how long? That all depends on the 
vital link in the chain... 
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4 This link is the never-ending stream of cargo ships. 
e For the problem of supply cannot be solved by air 
alone. Transporting the equipment needed to keep a 
bomber base in operation is a job in which everything that 


rolls, floats, and flies must join forces. 


The way this challenge has been met is more than a 
heroic saga in the tightening of the air ring about the Axis. 
Ic is a lesson we must remember for the peacetime years 


that lie ahead. 





An enduring peace will depend, in great part, on the 
e unhampered interchange of people, goods, and ideas 


between the nations of the earth. 


And while all forms of transportation are teaming up 
to meet this postwar challenge, the plane, tor one, must 
play a second, and possibly an even more important role: 


that of policing this 60-hour-wide world. 


For the maintenance of an adequate Air Force, for years 
to come, will be one of the cheapest premiums America 
could possibly pay for insuring the peace which we shall 


have won. 
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Quick Facts for Air-Minded Readers 


No ice needed — Much of 
the nation's perishable com- 
modities, such as fish, fruit, 
meat, and flowers, may be 
transported by air, someday 
soon. In a plane flying above 
20,000 feet, no refrigeration 
would be required. 


. . o 


Speed, not cost — The Air 
Transport Command, using 
such planes as the huge, long- 
range Liberator Express, is 
daily flying hundreds of tons 
of vital equipment over our 
global skyways. Speed, not 
cost, is the all-important 
thing when our fighting men 
need blood plasma, more am- 
munition, or replacement 


parts. By plane, they get these 
things in a matter of hours, 
not days or weeks. In the 
postwar period, as planes are 
still further improved and 
new economies are effected, 
low rates will make commer. 
cial air freight practical for 
many products. 


Exit the iron horse? “I have no 
illusions that the airplane will 
make the railroads obsolete. On 
the contrary, there will be room 
and plenty of need after the war 
for more and better transporta- 
tion by rail, highway, water, 
and air.” —TOM M. GIRDLER, 
Chairman of the Board, Consoli- 
dated Vultee Aircraft Corp. 








No spot on earth is more 
than 60 hours’ flying time 
from your local airport 








From Flying Jeeps to Leviathans of the air — Consolidated 
Vultee now builds many types of war planes, from small 
trainers to long-range bombers. When peace comes, the com- 
pany will be in a position to provide the postwar equivalent 
of such planes, from small privately owned “air flivvers” te 
huge transoceanic passenger-and-cargo planes. 
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LIBERATOR EXPRESS . . . tronsport 





CATAUNA ... patrol bomber 
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VALIANT .. . basic trainer 





SENTINEL . . . “Flying Jeep” 
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“OCEANIC SHUTTLE 


By KURT RAND 


Jhe 6,113th transoceanic crossing just completed by Pan 





American flight crews represents only a part of total we 


o* 


war transport flying by U. S. airlines for ATC and NATS. — 





Spurred by war, transoceanic flights which were pioneered by planes like the Boeing Clipper now have become routine. 


darkness over the Atlantic, a four- 

engined air transport arrived at an 
east coast port of the United States on 
February 10, 1944, to set a new record 
for transoceanic flying—the completion 
of the 6,113th transoceanic crossing by 
flight crews of the Pan American World 
Airways System since Pearl Harbor. 

This flight was completed without fan- 
fare or celebration but Army and Navy 
authorities did lift the veil of secrecy 
which now covers such operations to 
permit announcement of one of the trans- 
port records of the war. For despite the 
difficulties of wartime transport this total 
of 6,113 transoceanic crossings in a little 
more than two years far exceeds the total 
transoceanic flying done by all the 
world’s airlines before the war. 

Only actual flights across an ocean are 
included in this record total. During the 
same period Pan American flight crews 
piled up another record—more than 21,- 
000,000 miles of over-ocean transport, 
flying some 100,000,000 ton miles of war 
cargo to overseas destinations in services 
performed for the military departments. 

In one single operating division es- 
tablished to perform services assigned by 
the Army’s Air Transport Command, 
Pan American now has 117 flight crews, 
76 of them expert in the operation of 
four-engined aircraft. This particular 
division alone flies 1,250,000 miles a 


[) assis through the pre-dawn 


month, carries overseas cargo at the rate 
of 3,500,000 ton miles every 30 days. 

Aircraft operated by Pan American 
regularly touch the five continents, in 
wartime as they did in peace. One of 
the special missions which have been 
flown by the airline for the military took 
a Clipper completely around the world 
and included the first aerial crossing 
over the Indian Ocean directly to Aus- 
tralia. 

In making public these figures Pan 
American officials emphasized the fact, 
that the totals represent only a part of 
the war transport flying being done by 
United States airlines for the Air Trans- 
port Command and the Naval Air Trans- 
port Service. 

Pan American’s 6,113 total includes 
3,178 crossings of the Atlantic ocean in 
the service of the ATC, and 590 for the 
NATS and on the regularly scheduled 
commercial runs of Pan American Clip- 
pers between the United States, Europe 
and the British Isles. Flights over both 
the North and South Atlantic, including 
special war missions, total 3,813. 

Flights across the North Pacific be- 
tween the Hawaiian Islands and the U‘S. 
mainland, and to and from the South 
Pacific, total 2,300. Of this number Pan 
American crews completed 1,475 cross- 
ings of the North Pacific, including Clip- 
per schedules and flights made with 
Naval transport aircraft operated for the 


NATS; and 825 flights for the NATS over 
the long runs to the South Pacific theater 
of war. 

The routes flown, the terminals used 
and the cargoes carried are strictly 
guarded military secrets. So also are 
the identities of important persons car- 
ried on these trips until long after the 
missions have been completed. Pan 
American’s flight crews have flown high 
military and government Officials repre- 
senting each of the 33 United Nations and 
the neutral countries who have come to 
the U.S. for important conferences since 
December 7, 1941. 

President Roosevelt heads the list of 
important passengers served by Pan 
American flight crews. The President 
was flown by Clipper to and from Africa 
for the famous Casablanca conference. 
Britain’s Prime Minister Winston Church- 
ill was flown back to England after his 
first war conference with Mr, Roosevelt 
in Washington. Other passengers have 
been: 

Queen Wilhelmina of the Netherlands, 
King George of Greece, Prince Olav of 
Norway, Prime Minister Peter Fraser of 
New Zealand; Gen. George C. Marshall, 
Gen. H. H. Arnold, Adm. Chester Nimitz, 
Adm. Harold Stark, Lieut. Gens. George 
S. Patton, Carl Spaatz, Ira C. Eaker, 
Joseph E. Stillwell; Maj. Gen. Claire E. 
Chennault; Secretary of the Navy Frank 

(Continued on page 152) 
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orlligh Altitude lanes 


This is the new positive displacement Booster 
Fuel Pump built by ROMEC for increased 
efficiency for high-altitude planes. It assures 
better performance in vapor handling. With 
this new development, the tank can be 
pumped almost dry. Retains prime even in 
shallow tanks. Designed to mount on fuel 
tank with pump section submerged. Relief 
valve returns excess fuel above the inlet, 
within the tank, to prevent vapor from enter- 
ing the pump in high altitude flying. Another 
FIRST for ROMEC. 


ROMEC PUMP COMPANY 


OFPALEC iIRCRAFT PUMPS anv ACCESSORIES 
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THREE REASONS WHY 


The 


IS POISON TO U-BOATS! 


HE Navy is frequently silent on sub- 

sinkings. But when you read of con- 
voy after convoy getting through, you 
know Martin Mariners are at work. 
From Iceland to Rio these big 20-ton 
flying boats help guard the sea lanes, 
ready at a moment’s notice to unleash 
a storm of gunfire and depth charges on 
lurking killers of the deep. They’re 
deadly poison to U-boats! 


WHY MARINERS ARE TOPS AGAINST SUBS 


Take a look at the picture above and 
note the big sturdy hull. That means 


seaworthiness, the ability to take off or 
land in rough weather, maintaining the 
constant, never-ceasing hunt for U-boats. 
Then look at the broad tail with its twin 
fins. That gives stability, a steady plat- 
form, assured accuracy in bombing. 
Finally, there’s the spread of those long, 
gull-wings. Such wingspread enables 
Mariners to “coast” through the air, 
with engines throttled down for mini- 
mum fuel consumption, permitting them 
to stay aloft hours longer. In addition, 
these tough PBM’s pack sufficient fire- 
power to slug it out with a U-boat’s guns 


OFFICIAL NAVY PHOTOS SHOW MARTIN MARINERS SINKING NAZI SUB 


BOMBS AWAY! Strings of depth charges cas- 
cade from Mariner’s bays. Extra-big bomb 
capacity enables Mariner to drop lethal pat- 
terns of explosives, blanketing target area. 


DIRECT HITS! Straddled by depth charges, sub 
is forced to surface, crippled. Twin tail fins, 
assuring stability, permit accurate bombing 
like this, make Mariners the scourge of subs. 


when making low-level attacks. The Mar- 
iner was designed as a scourge for subs! 
YOUR OWN COMMAND 
When you pilot a Martin Mariner, you’re 
leader of an eleven-man crew. If you’ve 
got what it takes to fly, you belong in the 
Navy Air Force. It’s a real opportunity 
to learn the trade of the future .. . avia- 
tion. Even now Martin has completed 
plans for giant 150-ton “flying hotels,” 
the transportation of tomorrow. Such 
ships, weaving an aerial network over the 
world will require crews of expert fliers. 
You can be one of them, if you start 
now to win your Navy Wings of Gold! 


THe Gienn L. Martin Company 


Battimore-3, MARYLAND 


The Glenn L. Martin-Nebraska Company—Omaha 
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HELPLESS! Unable to submerge or flee, U-boat 
lies helpless. Mariner, designed to stay aloft 
for very long periods, circles watchfully until 
destroyer arrives to polish off the sub. _ 
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HIS necklace with its radio frequency coil pendant would bring 
smiles to the faces of Fifth Avenue strollers. But to an airplane 
pilot in the South Pacific the value of this tiny coil is beyond price, 


for its failure might cost him his life. 


The value of the copper in this coil is less than a penny, but the 
engineering, the patient research, and the care which go into its 
construction is measured in thousands of dollars —for this coil is 
an essential part of the radio equipment which makes it possible for an 
Army or Navy pilot to find his way back to a moving carrier or a tiny 
island base. 


Because of its importance, this coil is manufactured with the greatest 
care. For example, it is slowly annealed five times for many hours so 
that it will not change its shape and, correspondingly, its frequency 
under the severest cold in Alaska, or the most intense heat at Guadal- 
canal. The mandrels on which it is wound are machined to tolerances 
of less than a thousandth of an inch. After winding, it is silver-plated. 
Finally, only the most skilled hands mount it in the RCA Aviation 
Radio Equipment of which it is a part. 

Thus RCA builds into its Aviation Radio Equipment reliability and 
precision which save lives, and make needless sacrifices unnecessary. 


RCA AVIATION RADIO 


RADIO CORPORATION OF AMERICA 


Camden, N. J. 








BUY MORE WAR BONDS 
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is located AAC transmitting equipment 
at approximately 30 different points in 
Colombia, Ecuador, Peru, Chile, Bolivia 
and Argentina—forming the nucleus of 
the radio navigation and communica- 

tions system. 
Panagra is today primarily devoting 
| its personnel and facilities to mainte- 
TZ mance of aerial lifelines between the 
sis teen r\ f Americas, across which are speeding 
4 men, mail and materials vital to the suc- 

cess of the democratic war efforts. 


bs * ALONG THE PANAGRA ROUTE 


PTO SUAREZ 
“ey, CORUMBA 


RIO DE JANEIRO 


TODAY, the skill and ex- | 
perience of the AAC Elec- § 
tronics and Hydraulic Di- @ 
visions are devoted to serv- 7 
ing a fighting America. © 
|However, AAC engineers @ 
are planning ahead for the 
great peacetime future @ 
when new and improved 
AAC products will be ready 

to meet postwar needs. 


(Right) Type 500 Trans- 
mitter as designed by AAC 
for Panagra. Consists of 
multi-channel transmitting 
equipment, 1,000 watts 
each channel. Two chan- 
nels may be operated simul- 
taneously. Telephone and 
telegraph transmission. Fre- 
quency range 250-550 KC 
and 1500-12000 KC, eeu 
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TRANS NMULTER'S 


AND OTHER COMMUNICATIONS EQUIPMENT 


Dependable Operation Of Airlines And 
Various Communication Services 


Today, AAC transmitters and other AAC communications equipment play a 

vital part in dependable operation of warplanes on the fighting fronts, as well 
as airlines serving the war-busy Americans on the home fronts. 

AAC Electronics Division has won distinctive leadership as one of the 
country’s large producers of radio transmitting and receiving equipment. One 
outstanding example of AAC communications engineering is the equipment de- 
signed and built to meet the specified needs of Pan American-Grace Airways, Inc. 
Consisting of a multi-channel 1,000 watt transmitter, this equipment is used by 
Panagra for radio homing and communication purposes. It represents one of a 
complete line of transmitting equipment for use by airlines or services having 
similar communication needs. 

At the present time practically all AAC facilities are devoted to war produc- 
tion. However, your inquiries are welcomed now for commercial equipment which 
can be supplied in limited quantities if adequate priority ratings are available. 

AAC products in transport planes, cargo carriers, troop ships, bombers .. . 
airport traffic net, police or other services where communications are crucial, can 
be depended upon as expertly engineered and built to the most efficient perform- 
ance standards. 


Products of ELECTRONICS DIVISION 


TRANSMITTERS « AIRCRAFT & TANK ANTENNAS ¢ QUARTZ CRYSTALS * RADIO TEST EQUIPMENT 











(Below) Panagra airliner delivers important 
cargo of mail and passengers. 
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The French Air Force Never Fought 


(Continued from page 23) 








Messerschmitt Me-109, the best pursuit 
planes in the world—so that the Anglo- 
French bloc always had at least a quali- 
tative equality in aeronautic materiel. 
Besides, the French air force had in 
service several hundred American ma- 
chines which were entirely satisfactory, 
especially in view of the perfection of the 
American engines. Nor did Germany 
have superiority in armament; the French 
planes were armed with cannon, machine 
guns and bombs; their cannon were 
somewhat better than the German; their 
machine guns were slightly inferior; their 
bombs had the edge in destructiveness 
on German bombs of the same weight, 
and the precision of French bombing was 
satisfactory. In short, the French air 
force, like the French army, had qualita- 
tive parity in materiel. The Popular 
Front technicians and workers had con- 
ceived and built these machines; the 
plane crews had been recruited just be- 
fore or during the Popular Front period, 
and they had been trained under the 
Popular Front. We may conclude, there- 
fore, that the Popular Front had not per- 
petrated the alleged ravages on the ma- 


teriel and morale of the air force. 

Keeping these diverse elements in 
mind, one can say that one French and 
one British aviator could fight three Ger- 
mans. 

On the other hand, a fatal quantitative 
inferiority existed. With three times 
fewer men in her factories and an indus- 
trial potential three and a half times 
smaller, it would have been impossible 
for France, even under dictatorial rule, 
to produce the same number of planes as 
Germany. All that could be hoped for 
was that England would make up for the 
numerical inferiority. 

While part of the armament of the 
Army could be drawn from stocks left 
over from 1918, such was not the case for 
the air force, which could use only 
planes built in 1938, and 1939. The 
hearings disclosed that France, in July, 
1940, had about three and one-half times 
fewer combat-worthy planes than Ger- 
many. 

The truth came to light in spite of 
Vichy’s efforts. The communique of Feb- 
ruary 20, 1943, alleged that on May 10, 
1940, France possessed 1,730 combat 














“Geronimo-o-o!" 
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planes, of which 1,130 were first-li 
planes. The communique added 
Germany had, at the same time, 15,7 
planes—without giving more specific ig 
formation. These figures were intende 
to give the impression that French avi 
tion had been impotent. 

The Riom hearings revealed that th 
figures of the communique issued by th 
French Agency of Information were e 
act but incomplete. The following infe 
mation was gathered by the Suprem 
Court of Justice and read aloud in pu 
lic hearing: (1) the figure of 15,700 i 
cluded all German military aircraft; a 
cording to the information service, Ge 
many had about 6,000 first-line planes 
May, 1940, of which 5,000 were in tf 
French campaign and the rest at the di 
posal of the navy, on the Russian frontig 
in Norway, etc.; (2) the figure of 1, 
French aircraft included only the 600 p 
suit planes and 530 bombers and obse 
tion planes used against the Germa 
this figure corresponded to the gene 
staff's operational plans but did not iy 
clude the 600 airplanes assigned to th 
infantry divisions, the 350 at the dispos 
of the navy, the 300 first-line planes # 
North Africa, or the reserves of materigj 
in France and North Africa; (3) a doet 
ment brought before the court by Colonel 
Chatelain, assistant to General Redemp 
who was director of materiel in the Min 
istry of Aviation, gave a detailed accounf 
of the situation of the French air fore 
on July 28, 1940, after the armistice. If 
spite of the 2,000 planes that had bee 
lost, destroyed, or abandoned in thé 
course of the fighting, the air force still 
had: (a) 4,238 airplanes (1,739 first line) 
in France and (b) 1,800 airplanes (30 
first line) in North Africa—a total of 
6,038, of which 2,039 were first-line planes, 
plus 1,400 combat planes in reserve and 
350 at the disposal of the navy. 

General Redempt’s figures are beyond 
dispute because he was responsible for 
the war materiel of the air force. Thes¢ 
figures correspond exactly with thos¢ 
given the air commission, at the begin 
ning of June, 1940, by Laurent-E 
then minister of aviation, and to the 
sumes handed every two weeks to f# 
British authorities in London by & 
French mission which remained there 
til the armistice. 

As a member of the aeronautic ce 
mittee of the Chamber of Deputies 
obtained in London a copy of the 
report given our Allies, on May 24, 
This shows that during the entire Bat 
of France, French aviation might h 
had 2,100 fighter planes in the @ 
(against 5,000) and that the total fig 
of “armed and equipped” aircraft (to 
the term of the reports) was 3,500 agai 
13,800 German planes. Vichy reveal 
that only 1,130 planes were thrown if 
the battle. 

The ratio of first-line planes was 
about one to three, and that of com 
planes (first line and reserve) about 6 
to four; the ratio of first-line planes 
the Western European front and that 
the total number of planes was still mé 
favorable. The French air force 
what it should have been, all that it p 

(Continued on page 96) 
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Boots for the snows of Russia...sulfa drugs 
to the tropics...the incredibly varied cargo 
of war, must go fast—must go safely, by air. 
Today, for instance, more tonnage is being 
flown over the India-China air route than 
ever traveled the long, winding Burma road. 













Ocean flying routes that were in the dream 
stage 15 years ago are busy sky lanes today. 
Every conceivable kind of war freight is 
being flown in sure safety on regular inter- 
continental schedules. Evans Skyloader 
equipment helps to make this possible. 











EDe 


Air cargo must be loaded rapidly—all 
slack must be removed from the load, be- 
cause air cargo is subjected to physical 
conditions which have a tendency to loosen 
it to the danger point. There must be pro- 
tection against all of the stresses of flight. 


Cargo-wise military and commercial ship- 
pers know that a sharp down-draft can 
exert an upward pressure on cargo as much 
as 2.4 times as great as its weight! Evans 
Skyloader equipment removes all slack 
from the load—makes it part of the plane! 
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No slow, tortuous hair-pin routes for air 
cargo! Up over the most rugged country go 
today’s trade lanes. Over the toughest flying 
route in the world—the “hump of the 
Himalayas”—air cargo is held safely, se- 
curely by tie-down equipment by Evans. 





from Danbury to Delhi with Skyloader 


Evans Skyloader equipment is simple to 
use, saves up to 50 per cent in the use of 
rope—reducing greatly the weight of lash- 
ings. Skyloader equipment is of two types: 
Rope hooks and tighteners or metal tie- 
down rods with locking hardwood beams. 












air cargo arrives safe and on time 








Evans Skyloader equipment is the result of 25 
years of specialized skill in the handling of all 
kinds of cargo and shipping problems. The Skyloader 
system offers these proved advantages: 1. Insures safety 
by removing all slack; 2. Permits rapid leading and un- 
loading; 3. Cuts sharply the weight of rope or lashings 
necessary to tie cargo down securely. Skyloader has been 
proved on thousands of flights, carrying all types of cargo 


through all kinds of weather. 


PRESIDENT 


‘\) EVANS PRODUCTS 


CEL COM PANY 


DETROIT 
Evans War Products: Machine Gun Mounts e Tank and Automotive Heating and Ventilating 
Equipment e Evanair Water Heaters e Aircraft Engine Mounts e Airplane Landing Gear Beams 
e Battery Separators « Prefabricated Houses « Plywood e Skyloader e Utility Loader e 
Aato-Loader ¢ Auto-Railer ¢ Auto-Stop e Stampings e Evanair Domestic Heating Equipment 


















Vision to Anticipate the Needs of Tomorrow 
Creates New Industries Today 
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, the most important developments of this 

ar are Firestone bullet-sealing fuel and oil cells. 
Jn every fighting front they have proved their merits 
nnd saved the lives of thousands of flying men. 


Today, Firestone is making a wide range of 
ubber, metal and plastic products for the aircraft 
ndustry. Many of them are not only manufactured 
y Firestone, but also conceived and designed by 
irestone. 


Whether your problem is one of development, 
uesign, or volume production, a Firestone engineer- 
ng representative is ready to help you. 


Listen to the Vosce of Firestone with Richard Crooks and the 
Firestone Symphony Orchestra, Monday evenings, over N. B. C. 


Firestone 


AIRCRAFT COMPAN Y 


A Typical Firestone 
Bullet-Sealing Fuel Cell 


Copyright, 1944, The Firestone Tire & Rubber 
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(Continued from page 92) 
sibly could have been, if one remembers 
the relative power of production and for- 
eign supply facilities of France and Ger- 
many. 

It was patently impossible for France 
to fight Germany alone when her nu- 
merical disadvantage was so great. But 
to the French air force was to be added 
the Royal Air Force. 

Omitting the British air squadrons 
which were in the Mediterranean area 
from Gibraltar to Egypt, and those put 
at the disposal of the navy, England’s 
aerial forces on the European continent 
and in the British Isles in May and June, 
1940, numbered 1,900 first-line planes. 
Thus France and England could have sent 
3,700 first-line planes against the 5,000 
which the Germans used if 500 first-line 
planes had been withdrawn from the de- 
fense of London, Paris and other vulner- 
able points (without speaking of re- 
serves). A ratio of two to three for the 
first-line planes and of four to five for re- 
serves would have existed—a more fa- 
vorable ratio than existed on land for 
the tanks, whose ratio was about two to 
three, reserves included. 

The third element of aerial might is 
productive capacity. In September, 1939, 
Germany had a slight margin of supe- 
riority. This shifted to the Allies in 
May, 1940. The control of the sea and 
the support of American industry also 
favored the Allies. According to the re- 
ports given by the minister of aviation to 
the Aeronautic Commission in February, 
1940, French factories in 1939 had pro- 
duced 2,497 combat planes and about 800 
training planes, transport planes, aircraft 
for export, etc., an average of 250-280 
planes per month (not including those 
furnished by the United States and as- 
sembled in French plants). Although the 
general mobilization had disorganized 
production during the first weeks of the 
war, production had steadily increased 
since the beginning of that year and the 
volume of French production on the eve 
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of the war thus can be estimated at about 
250-300 planes per month. 

At the same time, the production of 
English factories was estimated at 800 
planes per month, approximately three 
times that of France. To the output of 
French and English factories were added 
the shipments of planes ordered from the 
United States. Although 300 machines 
per month had been expected, the volume 
of imports from the United States did not 
exceed 100 to 150 airplanes per month in 
the first months of the war. The Allies 
could count on 1,200 to 1,300 planes per 
month, of which 800 to 900 were combat 
planes. 

The most reliable estimates of German 
productive power indicate that Germany 
was producing, at the beginning of the 
war, 1,300 to 1,400 planes per month, of 
which 900 to 1,000 were combat planes. 
This production figure was reached by in- 
stituting an industrial demi-mobilization 
before the war. 

As the experts had foreseen, the pro- 
ductive capacity of the Allies increased 
more rapidly than that of Germany. For 
one thing, the industrial resources of 
France and England were about as great 
as those of Germany plus those of Aus- 
tria and Czechoslovakia. Besides, Ger- 
many had begun her industrial mobiliza- 
tion before her enemies. Lastly, the Al- 
lies could appeal for help to American 
industry, whereas Germany could appeal 
only to Italian industry. Normally, after 
the time necessary for industrial mobili- 
zation, Franco-British production should 
have equaled German production and the 
American complement should have been 
almost a net profit. These prognostica- 
tions based on economic realities turned 
out to be almost exact. 

In May, 1940, French factories reached 
a monthly output of 400 to 450 planes— 
350 warplanes plus 50 to 100 training 
planes. To this figure must be added 
about 125 American aircraft, partially as- 
sembled, armed and equipped in French 
factories. At the same time British pro- 
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duction rose to about 1,300 planes per 
month, to which we can add the equiva- 
lent of 125 American machines in the 
form of planes or plane parts. The pro- 
duction feeding the Franco-British aerial 
forces totaled 1,900-2,000 planes per 
month. German production had risen 
from 1,300-1,400 planes in September, 
1939, to 1,600-1,700 per month in May, 
1940. Allied production outdistanced 
German production for several months 
after January, 1940. Italy’s entrance into 
the war on June 10, 1940, gave the Axis 
an additional 300-400 planes per month 
and restored equality between the two 
blocs. 

These statements show that France and 
England had every interest in throwing 
all their reserves into battle during May 
and June, 1940. Since these reserves, 
when not in use, declined in value from 
day to day, the Allies had every reason 
to sacrifice planes to make Germany sac- 
rifice them, too. The Allies might have 
established a numerical superiority by 
reciprocal attrition and this was indicated 
since the average of German losses was 
higher than that of Allied losses. 

In May and June, 1940, the draining-off 
of aerial forces would have given France 
and England an unquestionable advan- 
tage, for American production would 
have made up their losses. France pur- 
sued exactly the opposite policy, saving 
when she should have spent. She signed 
the armistice with 6,000 airplanes on 
hand. Furthermore, these statements re- 
veal that the ratio of French production 
power to Germany’s was one to five at the 
beginning of the war, and one to 3.7 in 
May, 1940; the ratio of French to English 
production was and remained one tw 
three. 

The fourth element of aerial might 1s 
the organization of the air force. Of all 
factors, this is the least known to the 
public and is sometimes neglected by 
specialists; and yet it seems to me the 
most important. To have a_ thousand 
planes at a given moment and in a given 
place, to engage and withdraw aerial di- 
visions and corps in combat, requires a 
mechanism of command, liaison and con- 
trol which cannot be improvised. Here 
maneuver and organization are closely 
allied; a good organization of aerial forces 
multiplies their power whereas a poor 
organization reduces them to auxiliaries 
of the infantry. 

In the air as on the ground, the Ger- 
mans had an organization adapted to the 
needs of the maneuver they had planned. 
They had large aerial units capable of 
mass action whenever their intervention 
was needed. They had combat squad- 
rons which could take a direct part in 
land fighting by using bombs, cannon 
and machine guns against enemy infan- 
try. These attacking squadrons—the fa- 
mous Stukas—had been specially trained 
to support armored divisions and tank at- 
tacks. Furthermore, the Germans had 
parachute units which could be used for 
many purposes, from combat and maneu- 
ver to espionage and fifth column activ- 
ity. And German antiaircraft defense 
was as good as their aerial organization. 
Believing in the efficacy of aviation, they 
(Continued on page 101) 
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GO! 


The signal man whips his flag downward. With 
engine revved open, the dive bomber roars down 


the flight deck, receding into a perfect take-off. 


Aerols* are an important factor in successful 
carrier take-offs and landings, helping the pilot 


perform these exacting tasks with speed and safety. 





THE CLEVELAND PNEUMATIC TOOL CO. 


AIRCRAFT DIVISION « ¢ CLEVELAND 5, OHIO 


Also Manufacturers of Cleco pneumatic tools, Cle-Air shock absorbers i 
for vehicles and Cleveland rock drills for mining and construction. 
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OMEWHERE in mid-Atlantic be- 
tween Brazil and the African Gold 
Coast, two Pan American Clippers 
pass in the night. On clock-work 
schedules these giant 42%-ton ships 
with passengers and vital cargoes are plying the 
Allies’ aerial life lines—to Australia, Hawaii, Por- 


tugal, Alaska, England, Tunisia. 


A load of vitally needed incendiary materials leaves 
New York—4 days later it is in Karochi, India, to be 
picked up by Pan American’s Affiliated China Nation- 
al Aviation Corporation and rushed to Chungking. 


There is no “globaloney” in the splendid job 
America’s commercial airlines are doing to support 


our far-flung fighting fronts. 


Fuel Selector Cock 









The parts shown above are only five of over a 
thousand Thompson aircraft parts that are now 
at war. After Victory, they will add range, alti- 
tude and power to America’s peacetime planes. 


Sedium-Cooled 
Aircraft Engine Valve 





FLYING 








¥ Beating Production Schedules on Vital Parts for Planes, 


Quick- Fuel 
Couiagags Pump 
i Tanks, 
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Thompson a Products, Inc. 





GENERAL OFFICES: CLEVELAND. PLANTS IN QHIO, MICHIGAN, CALIFORNIA, AND ONTARIO, CANADA 





trade ways tomorrow | 


Today, their service is of inestimable 





value in winning the war. Tomorrow, 
these same airlines will be invaluable 
in winning good will and understand- 
ing among the nations of the earth, 
and in maintaining an enduring peace. 
Thompson Products has worked closely with 
engine and plane builders since the early days of 
aviation. We have the satisfaction of knowing that 
many vital aircraft parts developed by Thompson 
engineers were important factors in making pos- 
sible America’s pre-war network of domestic and 
global routes. Now they are playing a similar role 
in plans for more extensive air service to all cor- 


ners of the earth. 


Submarines, PT Boats, Half -Tracks, Tractors, and Trucks 


Torpedoes, Jeeps, 
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RANGER 
CYLINDER 


HIGH-SPEED ACTION 


lees 


, VELVET SMOOTH 


LOW-SPEED ACTION 


NINA 


JOLTING POWER 


_~ 


High Speed Means Smooth Power 


Fairchild engineers have created a truly high-speed 
aircraft engine in the Ranger twelve (SGV-770-C-2). 


Ranger cylinders deliver more power for their size 
and weight than do the cylinders of other engines in 


Ranger’s power class. 


Each piston delivers more than 1,500 power strokes 
a minute at take-off—a total for the twelve cylinders 
of over 18,000 impelling drives every sixty seconds. 


They all add up to the kick of 550 horses delivered 
to the reduction gears that spin the propeller. The 


AEE RANGKER 5 


WAR 
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explosions in a Ranger produce power that’s velvet- 
smooth—like this: wwwwwwwww9 ; instead of jolt- 
ing—like this: WWY™YWYWYWYvw\ 

This high-speed power production is possible be- 
cause of the Ranger’s design—design that incor- 
porates the principle of dynamic balance in the engine, 
through an ingenious system of vibration dampers. 


Ranger engineers pack lithe, smooth power into 
the sleek lines of the Ranger Twelve—another in- 
stance of how they apply the “touch of tomorrow 
in the planes of today.” 


BONDS AND STAMPS 


ENGtiNE § 


Division of Fairchild Engine and Airplane Corporation + Farmingdale, Long Island 
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* FOR Zocee POST-WAR HELICOPTER 


RANKLIN engines have been chosen by 
the Army Air Forces to power the 
Sikorsky-designed helicopters to be built 





by Nash-Kelvinator. The selection of 
Franklins for this assignment is a logical 
one —for Aircooled Motors has been 1nak- 


ing experimental Franklin helicopter en- 
gines for almost four years—longer than 
any other engine manufacturer. It was a 
Franklin which powered the Sikorsky ship 
that broke the world’s helicopter endur- 
ance record in 1941. It was a Franklin 


AIRCOOLED MOTORS 


CORP. * 


which powered the Piasecki PV-2, latest 
helicopter to make a public flight. Other 
Franklin engines are furnishing power for 


several experimental helicopters you'll be J 


reading about soon. 


When the war ends Franklin will have 
an unsurpassed record of actual heli- 
copter engine production. And mean- 
while, Franklin engineers will be working 
steadily to bring today’s finest helicopter 





engines to even higher levels of perform- 
ance. Look to Franklin to power your 
post-war helicopter. 


SYRACUSE, NN. Y, 


April, 1944 
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(Continued from page 96) 
had taken care to defend their troops 
against airplane attack; they understood 
that a plane lost in battle has paid for 
itself, but a plane destroyed on the 
ground because of poor camouflage or 
lack of other protection has been wasted. 

The French and English had taken no 
such precautions. In May, 1940, there 
were no unified command, no aerial di- 
visions, no parachute units, no suitable 
antiaircraft defense. The large majority 
of the French air force was divided into 
small units, escadrilles or groups, as- 
signed to defend “vital points” of the land 
or to units of the Army—each infantry 
division had an escadrille, each army a 
group, etc. The only organized elements 
were a few heavy bombing squadrons for 
use in “reprisal” operations in Germany 
and for long-distance scouting to obtain 
strategic information. On the whole 
French aviation had, in 1940, the same 
organization as in 1918. 

Although the French air force could 
place about one plane in the air against 
three German planes, its poor organiza- 
tion made its “fighting value” four times 
less than that of the German air force. 
The power of the French air force as 
compared to that of Germany was about 
1 to 4, the number of planes 1 to 3, the 
productive capacity 1 to 4.5, and the gen- 
eral organization, 1 to 5. The weakest 
point of French military aviation was its 
bad organization, which led to the mis- 
use of this fighting arm. 

Actually, the use made of French aerial 
forces was even worse than that of the 
land forces. No attempt was made to 
recover lost time—as Gamelin had tried 
to do by sending an army into Belgium 
in May, 1940. General Vuillemin, as chief 
of staff for the air force, did nothing to 
change its organization. 

France and England would have been 
capable of sending two planes against the 
enemy’s three, even three against four, 
if they had chosen to endanger their 
large cities in order to save their armies 
and win the war. This proportion was 
large enough to make resistance possible. 
In air warfare more than in the land and 
sea battle, “defense is the strongest 
weapon,” for the defending air force uses 
bases prepared and equipped in times of 
peace and works under the protection of 
its antiaircraft artillery. This is an in- 
disputable fact, since we have witnessed 
the British flyers’ performance in 1940- 
41, and that of the Russian and German 
flyers in 1942-43. The air battle was lost 
not because the French and English air- 
men were less numerous or less coura- 
geous than the Germans, but by the 
errors of the French command; one can 
hardly say that the battle was lost—it 
was never fought. 

A comparison with German strategy 
will furnish the most vivid illustration. 

German aerial strategy was marked not 
by genius but by common sense. It was 
without imagination, but impeccable in 
execution. This strategy was subordi- 
nated to, and formed part of, the general 
plan which accomplished the destruction 
of the armies of Western Europe in six 
weeks. It was concentrated strategy, 
massing all aerial forces and putting them 
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at the disposal of the invading armies. 
During May and June, 1940, German air- 
planes did not penetrate the French lines 
except on two occasions: a raid on Paris 
and another on the Rhone valley. And 
these two operations were related to the 
requirements of the German high com- 
mand. 

The raid on Paris was carried out on 
the eve of the day when the question of 
defending or abandoning the capital was 
being discussed; its object was to freeze 
defending air forces, which would have 
been more usefully employed fighting 
General Guderian’s armored divisions. 
The raid on the Rhone valley was a 
reconnaisance in force, intended to ex- 
plore the terrain that the motorized col- 
umns would follow on their way to join 
the Italian armies and to show the French 
that nothing could stop Hitler’s airplanes. 

German tactics were still better than 
German strategy, for here General Milch 
and his subordinates did use imagination. 
Remarkable liaison was established, not 
only between aerial units in action and 
their command but also between aerial 
and armored units. The co-ordination of 
efforts at every level was the result of 
long training and of excellent organiza- 
tion: every one knew exactly what he 
had to do, every leader had available the 
transmission facilities needed for the re- 
ception of information and the sending 
of orders. The airplanes destroyed or 
neutralized the defensive organizations 
which Marshal Petain considered impas- 
sable. 

They came to the aid of armored units 
as soon as these units met any resist- 
ance; they broke resistance by bombing 
field fortifications, and attacked enemy 
tanks with cannon; in short, they neu- 
tralized the enemy troops. The ruthless 
attacks of the Stukas forced the French 
troops to take cover for the few moments 
needed for the passing of the tanks. The 
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planes worked, in general, in successive 
waves, organizing a kind of endless chain 
over the battlefield, which gave the sol- 
diers the impression of both power and 
permanence. The co-ordination of the 
aerial and tank operations had been 
planned in detail on the basis of the les- 
sons learned in the Spanish civil war 
and the Polish campaign. When German 
planes attacked French troops on the 
road, they carefully avoided destroying 
the roads or tunnels which their motor- 
ized units were later to use; they dropped 
bombs on both sides of the road until the 
explosions stopped the columns by block- 
ing the road at several points. Then they 
attacked with cannons and machine guns. 

The German parachute units also 
helped the German advance, especially 
in the march through the Netherlands 
and Belgium; a fort in Liége was sur- 
prised and taken by a parachute group. 
In France either the activity of these 
troops was somewhat limited or infor- 
mation on its extent has not yet come to 
light. Small groups of parachutists in 
civilian dress or disguised as French sol- 
diers were used to throw panic into the 
refugees who crowded the roads or to 
occupy bridges and crossings before they 
could be destroyed. 

But there seems to have been no real 
maneuver by parachute units. Either the 
Germans had not sufficiently developed 
their methods for using parachutists and 
preferred to study the lessons of the ac- 
tions in Belgium or they intended to save 
their parachute units for another phase 
of the campaign—the phase which did 
not take place. At a moment when the 
French army, discouraged and ex- 
hausted, might have turned toward the 
Breton reduit or the ports of the Atlantic 
coast, it would have found in its way de- 
stroyed bridges, crossings captured and 
held by automatic arms, traps and am- 

(Continued on page 108) 
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“Why, yes, as a matter of fact, we 
did change our minds a few times.” 
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SOUTHINGTON 


... and now—KANSAS CITY 


Each month millions upon millions of dependable 
horsepower is produced by Pratt & Whitney Aircraft 
at its several plants. Operating on a non-profit 
basis, the new factory at Kansas City, even larger 
than the home plant, is now producing “more 
powerful” Double Wasp engines to add its share 
to this already staggering total. 


PRATT & WHITNEY AIRCRAFT 


EAST HARTFORD, CONNECTICUT 
OF THE FOUR DIVISIONS OF UNITED AIRCRAFT CORPORATION 
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WEAPONS OF WAR... 
INSTRUMENTS FOR PEACE! 
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The great mobility of modern warfare de- 

mands instantaneous and constant contact 

between all fighting units. Radio communi- 

cations are indispensable weapons in any 

military operation. .. . Hallicrafters built SCR-543 (illustrated) is a low powered transmit- 

ting and receiving unit. When mounted in a scout car it dashes virtually into the jaws of the 

enemy to direct artillery fire and carry out similar communications duties. Designed and 

built to be operated by combat soldiers as easily as by highly trained radio personnel. 
Peacetime will find the use of radiotelephones expanding to meet the needs of trans- 

portation — MARINE, AVIATION, RAILWAY and AUTOMOTIVE . . . assuring greater safety, 

efficiency and pleasure. 


MARINE-TYPE RADIOTELEPHONE SCR-281 — another Hollicrafters built unit has 
gone to war! This radiotelephone installed in coastal and harbor vessels is per- 
forming vital ship-to-ship and ship-to-shore war duties. Because of its extreme 
simplicity it can be operated by even the most inexperienced personnel . . . just 
as easily as an everyday telephone! 











wr none coos BOE hallicrafters ravio 


THE HALLICRAFTERS CO., MANUFACTURERS OF RADIO AND ELECTRONIC EQUIPMENT, CHICAGO 16,U. S. A. 
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CHAMPION SPARK PLUGS 


Art On Acrive Dury / 


Maximum performance and dependability are the two qualities that are 


er ; ' .  €26— Unshielded 
absolutely essential in spark plugs for our air forces. Champion Ceramic re 


Aircraft Spark Plugs embody many exclusive and patented features which 
insure these qualities, and as a result their use in military aircraft of every 
size and type has grown by leaps and bounds ever since their introduction. “ov 
Champion Ceramic Aircraft Spark Plugs are available for all engines from 
highest output supercharged engines requiring radio shielded types to 


low output engines using unshielded types. 


INSTALL CHAMPIONS AND FLY WITH CONFIDENCE 





Awarded to the Detroit 
and Muskegon Plants of 
Continental Motors 
Corporation for High 
Achievement 


YOUR DOLLARS ARE POWER, TOO! 
BUY WAR BONDS 
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The strong surge of power which i, roltlll back > 
black clouds of war, now permits us to see clec..y 
the light of Victory —a flaming light of liberation 
that foretells a new age of peace and security. In 
that age, Continental Engines will contribute greatly 


to the best needs of mankind, even as now they 


are shortening the war with their Power to Win. 


[ontinental Motors [orporation 
Aircraft Fngine [Jivision 
MUSKEGON, MICHIGAN 

















Design Check Chart for Eclipse AC-DC Generators and Carbon Pile Voltage Regulators 


APPLICATION 

Eclipse AC-DC generators provide a dependable 
source of alternating current for operation of various radio 
devices; and direct current for operation of DC electrical 
equipment. : 

They are designed to mount on main-engine generator 
olaNZ-MM oXeloh Mol MclicecoliMmile) Mim cell ail Meolm@me ure ieelellire) 
design, incorporating provisions for blast cooling. 

In conjunction with Carbon Pile Voltage Regulators, a 
controlled AC-DC power supply system is obtainable. 


PERFORMANCE 

The Generators are available in various capacities 
ranging from 60 to 200 amperes at 28.5 volts DC and 
10.4 to 30.5 amperes at 115 volts AC. 

Detailed characteristics are outlined in the Specifica- 
tion Chart on facing page. 

Both AC and DC rated outputs are available simul- 
taneously over the entire rated speed ronge, offering 
weight-saving advantages over systems utilizing separate 
DC and AC power supply equipment. 

On twin or multi-engine installations a mixed system 
incorporating DC and AC-DC generators offers the same 
weight saving advantages and increased power. 

| 
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BUY MORE 


DESIGN . 

Tubular armature shaft and air blast cooling con- 
tribute to dependable operation by assisting in main- 
tenance of safe operating temperatures. 

Increased strength provided by steel mounting flange. 

Floating type flexible torque drive shaft absorbs tor- 
sional vibration and compensates for any slight misalign- 
ments between engine and generator drives. 

Rotating field inductor permits use of stationary AC 
windings. 

DC outputs of more than one AC-DC generator can 
be paralleled. 

Carbon Pile Regulators provide continuous regulation 
without fluctuation, and with a minimum of radio inter- 
ference due to absence of vibrating type regulator 
contacts. 


* Eclipse skills and engineering knowledge, born of many 
years’ experience in the design, development and manu- 
facture of complete AC Power Supply Systems — and 
AC ELECTRICAL EQUIPMENT for aircraft — are at the service of 
aircraft manufacturers for the solution of their power 
supply problems ...on the warplanes of today...and the 
skyliners of tomorrow. 


* TRADE MARK OF BENDIX AVIATION CORPORATION 


WAR BONDS 


cljose NINTION | 


ECLIPSE-PIONEER DIVISION 


5 a ’ a a ‘ 
ae Eclipse Type 1001 Carbon =. A Eclipse Type 1305 Carbon 
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. —_ Pile Regulator efficiently con- dda be | Pile Voltage Regulator main- 
Yas , trols the AC voltage. A 2 | ge tains the DC System at a con- 
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Eclipse Type 1097 AC- DC Generator “ 
provides 200 amperes at 28.5 volts 
DC and 10.4 amperes at 115 volts AC 
'S at speeds from 4400 to 8000 RPM. 
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i SPECIFICATION CHART 
5 Eclipse AC-DC Power Supply Systems 
(Engine Driven Generators and Carbon Pile Voltage Regulators) 
1 
AC-DC GENERATORS 
Carbon Pile Voltage Regulator 
1 RATING 
Military Eclipse 
i Designation Designation AC pc a 
r (Navy Type) | (Type Number) (RPM) 


Volts | Amps. | Watts | Phase | CyclesatRPM| Volts | Amps. 


1097-1 115 | 10.4 | 1200 800 at 4000} 28.5 | 200 | 4400to 8000 

1406-1 115 | 21.8 | 2500 800 at 4000} 28.5 | 150 | 4400to 8000 1322-2 

1310-1 115 | 10.4 | 1200 800 at 4000} 28.5 | 100 | 4400to 8000 1322-1 

1276-1 115 | 30.5 | 3500 800 at 4000} 28.5 75 | 4400 to 8000 1001-5 

716-3 115 | 10.4 | 1200 800 ot 2400] 28.5 60 | 2400to 4200 1001-2 

1716-13 115 | 10.4 | 1200 800 at 2400} 28.5 60 | 2400to 4200 1001-2 
NOTE: fAll olternators listed above are insulated and with the exception of Type 716-13 incorporate 6” round mounting flanges with 12—*5¢,” 
holes; bolt circle diameter 5”; pilot diameter 4.122”; drive, 16 tooth involute male spline. Type 716-13 suitable for auxiliary engine application 
incorporates a square mounting flange with 4—*54," holes; pilot diameter 3.249”; 6 tooth square mole spline. 


BLAST COOLING REQUIREMENTS: Type 716; blast equal to 5” water static plus velocity head. All others; blast equal to 6” water static plus 
velocity head. 
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-) Fighter's 
Lighter 





NO PAMPERING - NO TAMPERING 


LEKTROLITE is the fighter’s cigarette lighter 
because it needs no pampering. It works 
anywhere, anytime, under any conditions 
because it’s FLAMELESS. NO FLAME to 
blow out in the wind, gale or slipstream. 
it needs no tampering, either—no wheels 
to spin, no spark fo fail. And in the dark, 
there’s no revealing flame, flare or glare, 
thus enabling our boys to smoke at night. 
That’s the kind of cigarette lighter service 
men need*—and they're getting it! Every 
LEKTROLITE goes to the front into the 
hands of a fighting man! 


*Reprinis of letters we have received from ser- 
vice men overseas cre available on requesi 


There is plenty of LEKTROLITE 
FLUID for those owning pre-war 
LEKTROLITES. So fuel up your 


lighter—the more you use if, 
the better it works ! 


IT’S THE FIGHTER’S LIGHTER 
TODAY...YOURS TOMORROW 


LEKTROLITE 


Flameless 
Cigarette Lighters 


BUY MORE WAR BONDS 
GEKTROLITE CORP., 1907 PARK AVENUE, NEW YORK 35, W. Y. 
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| bushes; it would have believed itself be- 
| trayed and the retreat would have be- 
come a rout. Thanks to Weygand, the 
German high command did not have oc- 
casion to use this ultima ratio. 

Thus the use of German air power in 
the French campaign was characterized 
by concentration of forces, the co-ordi- 
nation of aerial and land maneuver, and 
the perfection of execution. 

French aerial strategy was one of dis- 
persal, as opposed to the German strategy 
of concentration. It corresponded to the 
general scattering of forces which char- 
acterized French planning under Game- 
lin and under Weygand. But this strat- 
egy was even more unpardonable in the 
field of aviation in view of the possibili- 
ties of maneuver open to an air force be- 
cause of its mobility. 

There was no inter-Allied strategy, no 
unified maneuver of British and French 
air forces, nor was there any thought of 
organizing a Franco-British air force. 
Nothing significant had been done to 
achieve these in the years preceding the 
struggle, and the Allies did not profit by 
the 10 months of the “phony war.” In- 
stead of sending a force of 3,000 to 4,000 
planes against the German air fleet, a 
small number of squadrons and groups, 
working without order or organization, 
were sent up. 

The French general staff asked only 
that the Royal Air Force put at its dis- 
posal a certain number of aerial forma- 
tions, which the English did with very 
good grace. “Winston Churchill, replying 
to Marshal Petain in a public address, 
said that if the aid of British air power 
had been inadequate, it nevertheless had 
been greater than that for which the 
French general staff had asked. Five 
hundred British bombers and 200 British 
pursuit planes were stationed in France. 
Other formations that had remained in 
England also took part in the battles of 
May and June, some going into action 
over Belgian or French territory (the 
evacuation of Dunkerque, for example) 
and others bombing the Ruhr at the re- 
quest of the French command. In reality, 
these operations were not connected with 
any idea of maneuver or any general 
plan. 

The French aerial forces were scattered 
from Syria to the North Sea, a good ex- 
ample of the “small unit” method. Push- 
ing its doctrine to absurdity, the French 
command applied the continuous front 
even to aviation. The largest part of the 
air force had been divided, at the time 
of mobilization, among the large units of 
the army, so that each general of an in- 
fantry division or an army corps had his 
half-dozen planes. This dispersal pre- 
cluded the possibility of any important 
maneuver. 

During the French campaign, when 
French air power should have been con- 
centrated against the armored divisions, 
700 first-line planes (including many 
American machines) were left in the 
Mediterranean basin, 300 in North Africa 
at the disposal of the army, 350 at the 
disposal of the navy, and 200 behind the 
| Alpine frontier. Thus, in May, 1940, 
France set aside 900 first-line planes, ap- 
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proximately 40 per cent of her force, to 
watch Italy, which had not yet declared 
war. If we add to the French aircraft the 
British forces which were then in the 
Mediterranean area, we arrive at this 
paradox, which is the crux of Anglo- 
French aerial strategy: France and Eng- 
land, fighting only Germany, used a 
similar ratio of aircraft against both Ger- 
many and Italy. Two Anglo-French 
planes faced three Italian planes and two 
Anglo-French craft faced five German 
planes! Moreover, several hundred 
French aircraft were left behind the 
Maginot Line—where German air activ- 
ity was zero—or assigned permanently 
to the defense of Paris and certain “vital 
points” whose destruction was to be 
much less significant than that of the 
French army. Given such a division of 
forces it was impossible to win the war. 

The Germans, with more planes than 
their opponents, threw five out of every 
six into the battle, while the French and 
English did not even send one out of 
two. Vichy’s communique was correct 
when it said that France had sent 1,130 
first-line planes against the German 
forces; but it did not speak of the 700 
British aircraft sent to France and it 
assuredly did not mention that a differ- 
ent strategy would have sent 3,500 first- 
line planes and relatively more abundant 
reserves against Hitler’s armies. Figures 
were juggled to deceive public opinion 
and to hide the errors of the general 
staff. 

The Anglo-French air forces were used 
under the most deplorable conditions. A 
single bloc comprising the 1,130 French 
and the 700 British planes should have 
been thrown against the German armored 
divisions or sent to the aid of the French 
armored units, which were without aerial 
support. Similarly, a striking force might 
have been improvised with the reserves 
of the air force, which had a large per- 
sonnel and much materiel; it would, of 
course, have been less efficient than the 
German forces but it could have retarded 
the advance of the panzerdivisionen by 
forcing the enemy tanks to leave the 
roads and by dispersing their supply col- 
umns. For example, the French air force 
had in its reserve 300 Dewoitine 501’s 
armed with cannon and machine guns, 
which were as fast as the Stukas. If 
these had been fitted out with bomb-racks 
(which could have been done in a few 
hours), the Dewoitine 501’s could have 
carried light bombs, permitting them to 
attack enemy tanks and their convoys. 
Under the protection of Anglo-French? 
fighters, these improvised attacking 
planes would have protected the retreat 
of the French divisions toward the em- 
barkation ports. 

But nothing was attempted because 
such action contradicted the doctrine that 
aviation could not engage directly in land 
warfare. While the German air force, 
three times as powerful as the Anglo- 
French air forces stationed on the Euro- 
pean continent, did not bomb cities and 
factories in the interior of France, in or- 
der to save all its strength for the land 
battle, French and English formations 
bombed the Ruhr and German industrial 

(Continued on page 112) 
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They prevent vibration loosening by means of their exclusive 
Double Spring-Tension Lock that ABSORBS the vibration ¢ They 
are applied faster and so reduce assembly time and costs, 
tremendously * They avoid use of wrenches and needless han- 
dling of parts © They are even made in scores of ingenious 
shapes that completely eliminate two or more parts ® Their wide 
bearing surface removes the need for spanner washers @ They 
save from 50% to 80% in weight ¢ If you do not have our 20 
page summary catalog No. 185, write for your copy today. 


TINNERMAN PRODUCTS, INC. 
2086 FULTON ROAD, CLEVELAND 13, OHIO 


Wallace Barnes Co., Ltd., Hamilton, Ontario Simmonds Aerocessories, Ltd., London 
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See and Fleet Operators 


@A corps of skilled instrument technicians 
—PLUS the mos} modern test equipment— 
PLUS exacting 


TAN AERO REPAIR. 


The Spartan Instrument Repair 
Overhaul Department is C.A.A. approved 
for standard flight, engine, 9yroscopic, 
link trainer and electrical instrument 
service work. Extensive array of latest 
calibrating equipment. $30,000 Stock of 
Spare parts. Temperature and moisture 
controlled laboratories. 


Spartan also Provides expert Overhaul 
service in these 100G “pproved de. 
partments; 





—Individual Radio and Propeller 
Shop. 


Important wear contract Service to the 
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Owners receive every consideration and 
the same efficient, skilled service. 
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Mustangs Raise Hell in Heavens 


Seven miles upstairs, Yank pilots ride the wings of fierce-charging Mustang fighters, dealing 
death to Nazis desperately trying to intercept our high-altitude heavy bombers. Here in the 
arctic cold of the stratosphere a chronicle of victory is sky-written by white vapor trails and by 
the searing flame of an enemy plane in its last screaming earthbound plunge. The men and 
women of North American Aviation are proud of the “angels from hell” who pilot these 


avenging P-51 Mustangs—proud, too, of their own vital part on America’s production front. 


North American Aviation Sets the Pace 





We make planes that make headlines . . . The B-25 Mitchell bomber, the AT-6 Texan 
combat trainer, the P-51 Mustang fighter (the A-36 fighter-bomber), and the B-24 Liberator 
bomber. North American Aviation, Inc. Member, of the Aircraft War Production Council, Inc. 
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(Continued from page 108) 
centers. This fact is hardly credible, but 
it is proved by official communiques pub- 
lished in all newspapers. In a speech 
delivered at Geneva, Henry Bidou. semi- 
official interpreter of the French com- 
mand, revealed that 75 per cent of the 
Anglo-French bombing forces had been 
used for such missions. The stupidity of 
the French general won cut over simple 
common sense. 

French air power also lacked adequate 
antiaircraft protection for its bases and 
fields. Here the air force paid for the 
errors of the general staff of the army, 
the body on whom antiaircraft artillery 
depended. As this general staff did not 
believe in the intervention of aerial forces 
in land battle, it assigned the largest part 
of the antiaircraft guns to home def<nse 
instead of to the defense of the armies. 
The congequence was that the French 
lost more planes on the ground from 
German bombings than in aerial combat. 


Information submitted to the Aero- 
nautic Commission and transmitted to 
British authorities showed that the 


French air force lost 650 planes between 
May 10 and May 28: 120 lost in aerial 
operations; 150 destroyed on the ground 
by enemy bombing; and the others lost 
from “divers accidents” (piloting and 
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mechanical accidents, collisions on the 
ground, etc.). In a book published under 
the control of Vichy censorship, Henry 
Bidou gave the figures of the losses of 
the French air force in May and June, 
1940: 757 planes were destroyed—306 
brought down or destroyed in combat, 
229 destroyed on the ground, and 222 lost 
by accident. 

In this parallel between French and 
German methods we cannot speak of 
French parachutists, because France had 
none. The French army, which had had 
parachute units under the Popular Front, 
had dispersed these formations whose 
creation was attributed to “Communist 
influence.” 

It would hardly be an exaggeration to 
say French air power was not beaten; it 
never fought. Half its formations re- 
mained far from the scene of battle. 
With more than 6,500 aircraft on May 1, 
1940 (for after the armistice, after all the 
losses, and after the destruction of ma- 
teriel to keep it from falling into German 
hands, 6,000 machines remained), the 
French air force lost in the service of 
France 757 aircraft, of which a small per- 
centage was destroyed in combat! The 
percentage of losses in men was still more 
insignificant. The air force had, in peace- 
time, 2,000 officers and 40,000 noncom- 
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missioned officers and troops, whose ranks 
were swelled by a large number of re- 
serves efter the mobilization. 

The losses were: 117 dead, of which 57 
were officers (less than one per cent for 
the officers, and a smaller percentage for 
the men); 191 wounded, of which 79 were 
officers (again less than one per cent for 
the officers); 371 missing, of which 149 
were officers (less than two per cent of 
the total number of officers); in other 
words, 206 officers killed or captured, out 
of more than 8,000. One must seek far 
in military history for an army whose 
leaders ordered it to cease firing under 
such conditions. 

To the honor of the air men, it must 
be said that they had no responsibility or 
share in this shame. They fought their 
infrequent and useless battles, outnum- 
bered, not, as Petain asserted, one to six, 
but one to 10, because they were badly 
commanded. With leaders of average 
quality they might have fought in the 
ratio of two to three; with good leaders, 
the ratio would have been one to one. 
Only their courage made it possible for 
them to inflict greater losses than they 
suffered. They avenged their dead; they 
saved their honor; but those who com- 
manded them did not permit them to save 
France. END 
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The Carrier Becomes Our Capital Ship 





Fire will be controlled on the giant 
carriers by means of new devices as 
well as improved older methods. Gaso- 
line stowage will be surrounded with 
gas which will not support combustion, 
and the pipes or risers which carry fuel 
to the planes will be brought up through 
safe parts of the ship. away from the 
engine room and magazine, and apart 
from such key points as the wardroom 
where groups of officers off-duty gather 
most frequently. 

There will be no linoleum anywhere 
on the ships, and there will be a constant 
search for scraps of paper or pieces of 
wood—anything which could be ignited 
and contribute to the peril of fire. Exten- 
sive sprinkler systems, in use for some 
time, will constitute one of the major 
protectiuns against fire. 

The only paint used on the fiat-tops 
will be a coat of battle gray over red 
lead on the hulls to prevent corrosion in 
the salt water. After the nightmare of 
watching the mortally damaged Wasp 
glow through the darkness for a distance 
of 30 miles because of burning paint, the 
Navy ordered all paint to be chipped off 
from carriers with the exception of the 
hulls. 

Despite the enormous size of the new 
vessels, they will be just as manceuver- 
able in proportion to their size as the 
smaller carriers. In addition they will 
have increased propulsive power. There 
will be more horsepower per pound of 
ship than anything now afloat. These 
big flat-tops will have speed as well as 
size. 

When it comes to armament, Naval 
authorities believe the new flat-tops will 
far outstrip carriers of the Essex class. 





A new theory of arming has been incor- 
porated into the ships which will enable 
these giant carriers to pour out more 
heavily concentrated antiaircraft fire, 
hitting harder with greater range. This 
all will be accomplished with as little 
interference as possible to the operation 
of the planes aboard the ship. 

The customary designation of the car- 
rier is “CV.” But these new queens of 
the Fleet will carry an extra letter for 
their class and will be known as “CVB” 
which means “carrier—big.” Carriers in 
this class should accommodate between 
4,000 and 4,500 men which would in- 
clude the plane crews as well as the 
ship’s complement. 

These big carriers will incorporate 
every improvement and refinement which 
has been learned from previous ex- 
perience in flat-top construction. Rear 


Adm. Edward L. Cochrane, chief of the- 


Bureau of Ships, has called the CVB’s 
“a compilation of the knowledge of ship 
design we have learned from the Essex 
class of carriers, and the North Carolina, 
South Dakota and Iowa classes of bat- 
tleships.” 

Mr. Knox announced that work on the 
first of the three 45,000 tonners is al- 
ready under way at the Newport News 
Shipbuilding and Drydock Company. The 
second of the trio will be built at the 
Brooklyn Navy Yard, and construction 
on the third is scheduled to get under 
way early next year at Newport News. 
The usual commissioning time of flat-tops 
of the Essex class is 20 months. Mr. Knox 
expressed hope that the new carriers, 
despite their size, could be completed 
within that time, although this would 
nearly constitute a ship-building miracle 








Every day’s action in the Pacific adds 
new importance to the carrier-based 
planes. During the last few months U. S. 
carriers routed the old theory that land- 
based planes would blast the flat-tops 
out of the water. Carriers have been 
within range of land-based planes many 
times in recent months. Jap planes have 
roared out to sink them, but have suc- 
ceeded in only slightly damaging one 
carrier. The ratio of recent victories of 
carrier-based aircraft over Japanese land- 
based planes has been as high as 20 to 1, 
according to Naval authorities. The ratio 
should be even higher when the giant 
new carriers are launched against Japan. 

Such an affirmative answer does not 
“make the battleship obsolete.” Naval 
airmen themselves are among the first to 
pay tribute to the teriffic hitting power 
and the defensibility against air attack 
of both our new and remodeled battle- 
ships. 

The trend was best expressed, after 
more than two years of war, by Rear 
Adm. Dewitt C. Ramsey, Chief of the 
Navy’s Bureau of Aeronautics, who had 
this to say about the carrier’s position 
of relative importance in our Navy to- 
day: 

“It is not an overstatement for me to 
say that this type vessel with its com- 
plement of aircraft, capable of striking 
the enemy at ranges of 250 miles or more, 
has completely revolutionized Naval 
strategic thinking and Naval tactics. 

“I do not mean to suggest that the bat- 
tleship has been relegated to the discard 
—far from it—it merely has had its 
primary role changed.” 

It must be remembered that these 
words came from a “regular” Naval of- 
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69,000 POUNDS OF BOMBER! 


65,000 pounds of bomber...and 
what a bomber it is! From Ploesti 
to Rome and Berlin and from Guad- 
alcanal to the Marshalls and the 
Gilberts, the enemy has felt the 
devastating weight of the destruc- 
tion the Liberator carries. 

In 1940, the B-24 was equipped 
with seven machine guns...four 30 
calibre and three 50 calibre. A crew 
of six was required to operate her... 
and her total gross weight was rated 
at 41,000 pounds. Today, the Lib- 
erator is rated at 65,000 pounds 


gross with ten to thirteen 50 cal- 


ibre machine guns operating in four 
power turrets, with a crew of ten, 
ten tons of bombs and far greater 
supplies of fuel and ammunition. 

Even with this 50% increase in 
load, the 56” tire size that equipped 
Liberator still does 
the job. Lighter, stronger U.S. 


the original 


Royal Rayon Cords replaced heav- 
ier, bulkier cotton cords. And today, 
more muscle, more strength to 
carry the thirty ton load of the Lib- 
erator loaded for action are built 
into the new Nylon tires supplied 
by “U.S.” to the Army Air Forces. 


U. S. Royal Smooth Contour Block Tread ... The sharp 
edges of the U. S. Royal Block Tread protect 
against either forward or lateral skids—make take- 
offs and landings safer. 


Listen to the Philharmonic Symphony program over the CBS network Sunday afternoon, 3:00 
to 4:30 EWT. Carl Van Doren and a guest star present an interlude of historical significance. 


TS ES 


1230 SIXTH AVENUE - ROCKEFELLER CENTER - NEW YORK 20, N. Y. 
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ficer after more than two years of war 
—two years in which the U.S. Navy had 
to depend on carriers to stop the Jap 
fleet because the bulk of our battleship 
force had been crippled in the Pear] 
Harbor attack. 

If, as and when the Japanese main 
fleet is brought to battle, it is recognized 
that our new battleship heavyweights— 
of the North Carolina and Iowa classes 
—must be in there slugging. 

But, great as is the role of the new 
battleship, task force after task force is 
now operating in the Pacific with the 
aircraft carrier as the principal weapon 
to the effectiveness of which all other 
weapons, including battleships, are but 
contributing factors. In that sense the 
aircraft carrier is indeed our present 
capital ship. 

The best argument in support of this 
latter statement came with the recent 
disclosure of damage inflicted on the 
enemy by a small task force comprised 
of the old 33,000-ton carrier Saratoga, one 
small flat top converted from a 10,000-ton 
Cleveland-class cruiser and_ several 
cruisers and destroyers. 

During a visit to Washington, Capt. 
John H. Cassady, skipper of the Saratoga, 
told the amazing story of destruction 
wrought by his comparatively small force 
and he cited the damage as an indica- 
tion of what might be expected as more 
and more carrier task forces are formed. 

Over a 30-day period, this force trav- 
eled 12,500 miles through the Southwest 


| 
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"How's the book?" 
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and Central Pacific and rolled up this 
impressive score: Four airfields knocked 
out despite land-based air opposition; 
25 planes shot down and 23 probably de- 
stroyed in combat; 24 planes destroyed 
on the ground; two warships sunk and 
12 damaged by bombs and torpedoes. 
while numerous others were strafed 

The aircraft carrier has earned its 
commanding position the hard way. The 
experiences of the carrier in the early 
stages of this war were so unhappy as 
to bring into serious question its validity 
as a weapon. 

After we lost four of our original car- 
riers in combat during the early months 
of the war, there were those who ad- 
vocated their complete abandonment. As 
they interpreted those early results, 
shore-based aircraft alone were effective. 

A similarly superficial reading of to- 
day’s scores in the Pacific would seem to 
indicate that only carrier-based aircraft— 
those based on our new carriers—are 
effective. Yes, carriers have come a long 
way, but so have Army and Navy of- 
ficers who have had to use them. 

The very character of the Jap attack 
on Pearl Harbor illustrates both the 
power of the aircraft carrier and its 
weakness two years ago. The blow the 
Japs struck from their carriers was a 
heavy one, as we know all too well. For 
the time it almost completely immobil- 
ized us in the Pacific. 

But so slight was the Jap confidence in 
the blow that they felt it necessary to 
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prepare for it by a most infamous trick. 
To drive the blow home they felt it nec- 
essary to have their smirking envoys 
talking peace in our State Department 
at the very moment the blow was struck. 
And, after it was struck, they notoriously 
failed to follow it up by invading Hawaii 
and possibly the mainland, either of 
which steps, as it now seems, might have 
been possible 

Since then, there is little or no evi- 
dence that the Japanese have used their 
aircraft carriers in any successful fash- 
ion. Heavy as our own losses in that 
class: have been, Japanese losses have 
been much heavier. 

For instance, the United States lost 
four carriers in various battles from May 
to October, 1942. The Japanese in one 
battle off Midway lost that many and as 
a result lost the initiative in the Pacific. 

The British experience with the air- 
craft carrier was by no means happy. In 
their hands, as in the hands of al] na- 
tions, the carrier was an absolutely un- 
tried weapon when this war began. There 
were no aircraft carriers at all in the 
last war. The carrier, in fact, was a US. 
Navy development of the early 1920’s 

The first of this type was the Langley, 
the ship whose “father was an elevated 
railway and whose mother was a ferry 
boat slip,’—the contemporary description 
of the converted collier. 

When her first commander, Capt. 
“Stiffy” Doyle, took her to sea in 1924, 
old sailors and young airmen alike 
chewed ropes’ ends in anxiety. Nobody 
knew whether that flight deck, high on 
stilts over her hull, would capsize her in 
a beam wind 

“So I took her to sea—and it didr’t,” 
Doyle remarked. He was a sailor. His 
executive was not only a sailor but a 
flyer, the late Capt. Ken Whiting. 

In the old Langley were the germs of 
present-day carrier performance—the ar- 
resting gear, elevators between hangar 
and flight decks, the ‘longside nettings 
and the removable weather barriers. 

From DH-9’s to Curtiss Hawks they 
worked out the techniques that made 
possible the conversion of the huge, fast 
hulls of two battle cruisers, abandoned 
under the 1921 disarmament treaty, into 
the carriers Lexington and Saratoga. 

Up to 1934, these three were our only 
aircraft carriers. In them, however, our 
small Naval air arm learned all it could 
learn, short of combat. By the time the 
Japs struck seven years later the Langley 
had been stripped of her flight deck and 
made into a tender, while the Saratoga 
and the Lexington had been joined by 
five sisters, mostly slightly smaller than 
themselves, but each embodying im- 


provements developed by the earlier 
carriers. 

But the lessons had been learned 
through cautious trials of peacetime, 


when the armed forces make every effort 
to save planes and men and when all 
unnecessary risks are avoided. 

Not so the lessons learned in the first 
year after Pearl Harbor. Those lessons 
were bitter and costly. They cost us 
four of our seven carriers, the Lezxing- 
ton, Wasp, Hornet and Yorktown. 
(Continued on page 118) 
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Many airline operators predict postwar travel 

at altitudes above 10,000 feet. Flying such upper 
airways, you will avoid most storms ... you'll 

fly faster ... and your plane will make longer 
hops because of lessened gas consumption. And... 











Though tomorrow’s air liners will fly higher 


... youll still enjoy “ground-level comfort” 






























U’ TO Now, passenger comfort has set the ceil- 
ing for transport flight. As air gets thinner 
at higher altitudes, most people’s ears begin to 
pop. Above 8,000 feet, they become sleepy .. . 
dizzy .. . often nauseated. 


Such discomforts will be eliminated in the 
air liners of the future. They'll have pressurized 
cabins. 


Years of work in the giant AiResearch “Stra- 
tolab” have made the pressurized cabin a prac- 
tical actuality. For in our air-tight laboratory, yee a mm 
engineers have created “altitudes” as high as NE my <i 
65,000 feet . . . air eight times thinner than you vant x. 
can breathe. And they’ve developed a device that 
seals “low altitudes” inside an airplane cabin. 
So no matter how high your postwar air liner 
flies, it will keep you in comfort at all times. 





New improvements in cabin heating and air 
conditioning, too, will be among the air travel 
luxuries AiResearch will bring you in peace- 
time. And there’ll be others for your better living 
on the ground—amazing new air, temperature 
and pressure control devices to modernize your 
home, your office and farm. All will be marked 
by the name of engineering “know how”. . . 


AiResearch. 








AiResearch 


MANUFACTURING COMPANY 


LOS ANGELES + PHOENIX 


DiviSiOn @F TME GARRETT CORPORATION 





"Where Controlled Air Does the Job”. Automatic Exit Flap Control Systems - Exhaust Heat Exchangers 
Engine Oil Cooling Systems * Engine Air Intercooling Systems - Supercharger Aftercooling Systems 
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4 
Sw’ Pre castering nose wheel 
ad on high speed fighters and 
heavy bombers alike can be a 
dangerous trouble-maker if uncontrolled. 


Houdaille Hydraulic Shimmy Dampers 
provide ideal control of the shimmying 
forces which at times are of colossal mag- 
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Bell Airacobra 


nitude— for they impose ever-increasing 
resistance as these forces mount yet offer 
little hindrance to slow wheel movements 
encountered in steering. 


Behind these and other Houdaille avi- 
ation devices is more than a quarter-cen- 
tury of engineering experience. 


THE HOUDAILLE-HERSHEY CORPORATION 
Detroit, Michigan 


BUFFALO ARMS CORPORATION 
Buffalo, N.Y. 


GENERAL SPRING BUMPER DIVISION 
Detroit, Mich., and Chicago, Ill. 


HOUDE ENGINEERING DIVISION 
Buffalo, N. Y. 


JACKSON BUMPER DIVISION 
Jackson, Mich. 


JACKSON CRANKSHAFT DIVISION 
OF MUSKEGON MOTOR SPECIALTIES CO, 
Jackson, Mich. 


MUSKEGON MOTOR SPECIALTIES CO. 
Muskegon, Mich. 


OAKES PRODUCTS DIVISION 
North Chicago, Ill., and Decatur, Ill. 
SKINNER COMPANY, Ltd. 
Oshawa, Ontario, Canada 








(Continued from page 114) 

But in the first few months after Pearl 
Harbor, America’s carrier fleet had been 
thrust daringly into a problem that 
seemed to know no other solution. 

The British, off Malaya, lost two of 
their splendid heavyweights, the battle 
cruiser Repulse and the battleship Prince 
of Wales. They lost them to what, by 
today’s standards, was a moderate use of 
Japanese shore-based and carrier-based 
aircraft, in a combination of dive bomb- 
ing and torpedo attacks against which the 
defensive batteries of the powerful ships 
proved pitifully useless. 

In those days, for all practical pur- 
poses, America had no battleships in the 
Pacific. Yet a holding action had to be 
fought. The carriers were thrown in. 
And they knew so little of actual com- 
bat that it might have been as if John 
Paul Jones had been forced to fight the 
Bon Homme Richard without ever hav- 
ing learned to back his yards. 

The four losses resulted. But from 
the Battle of Midway onward, we knew 
very definitely that our carrier forces 
were superior to the Japanese, whose 
losses in flat-tops and other categories 
were much more serious than ours. 

Most serious losses to the U. S. Navy 
were the scores of pilots who had learned 
to fly from and to fight from carriers. 
Fortunately, however, we did not lose 
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"After flying the way you do, lieutenant, everything back 
here on the ground must seem drab and devoid of thrills!" 
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them all. And to those who survived 
should go a special kind of credit. They 
learned a lesson from every one of their 
fallen shipmates. They learned, too, the 
details of combat that cost them their 
mother ships. 

What those lessons were and what 
steps were taken to change those details 
must remain secret for the time being. 
The Japs have been getting glimpses of 
them, but thousands never lived to tell 
about them. 

One thing the Japs have learned— 
when one of our carriers sends its squad- 
rons to the attack, it does not leave the 
carrier defenseless. 

The new Grumman lHellcats and 
Vought Corsairs not only can carry the 
fight to the enemy but they can keep up 
their own guard. They have much longer 
ranges than older types and greater fire- 
power. 

The Japs also have learned that anti- 
aircraft fire from our carriers—and, in- 
deed, from all our warships—has been 
so increased in volume and improved 
in technique that it is no longer pos- 
sible to divert batteries to one attack 
while another presses home with im- 
punity. They have learned that a sin- 
gle, lucky hit from either a bomb or 
torpedo no longer spreads catastrophe 
below and aloft on our ships. 

Not only better armament but better 
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compartmentation, better disposal of in- 
flammable high-octane gas, better dam- 
age control throughout the ship—all 
these things have made our carriers not 
only hard, long-range hitters, but fight- 
ers that can duck or block a punch aimed 
at them and, even when a punch gets 
home, can rock with it, absorb it and 
go on fighting. ; 

Way back in October, 1942, the Japs 
began to learn about this. It was in the 
Battle of Santa Cruz in the South Pacific 
that the new super-battleship South 
Dakota threw so much steel into the air 
that the Jap planes never got home their 
blows. 

In that battle, the Japs did succeed in 
crippling the carrier Hornet so badly 
that she was abandoned and sunk by 
her escorting ships. That was the low 
of our carrier campaign. 

The Battle of Santa Cruz was followed 
by a long period in which little was 
heard about carriers, either ours or Jap- 
anese. It was during this period that 
criticism arose from some sources to 
the effect that carriers “are too vulner- 
able to be any good.” 

Men of vision in the American Navy 
and in Government, meanwhile, threw 
every effort into production of carriers 
of all types. And they came off the ways 
with improvements resulting from les- 
sons learned in battle. 

Production was concentrated on three 
major types: the 27,000-ton first-line car- 
rier of the Essex class; the 10,000-ton 
class built around the hulls of Cleveland 
class cruisers, and the small escort car- 
riers, or “baby flat-tops.” Now added 
to these, of course, is the new 45,000-ton 
class carrier 

Meanwhile, the battle in the Pacific 
was taken up by new battleships with 
their escorting cruisers and destroyers. 
The attrition in carriers had been so 
great that both nations reverted to old- 
fashioned sea warfare. 

Here again, the wisdom of producing 
modern battleships was borne out. The 
Japanese learned a costly lesson in a 
series of furious night actions off Guadal- 
canal November 13-15, 1942, in which 
they lost Guadalcanal, lost sea supremacy 
and the initiative. 

The Japs got their first taste of real 
carrier warfare on September 15, 1943, 
when our carriers plastered Marcus Is- 
land, only 1,000 miles from Tokyo. While 
the Japs worried about a recurrence in 
force of the Doolittle Tokyo raid, power- 
ful task forces similar to the ones that 
hit Marcus struck with impunity against 
Wake Island and the Marshalls and Gil- 
berts. 

Within two months the lessons learned 
at Marcus and Wake and in the Marshalls 
and Gilberts were even more strikingly 
applied. Powerful carrier forces struck 
with devastating effect in the Solomons 
and New Guinea areas. 

The first asault on the powerful Jap 
base at Rabaul by the Saratoga’s planes 
and these from a CVL was on November 
5. Six days later, other carriers joined 
the Saratoga force and Rabaul was plas- 
tered again. This time the Japs located 
some of the carriers. For the Japs it was 

(Continued on page 126 ) 
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Here’s a new Cargo transport youll see and hear 
plenty of — Fairchild’s C-82! Built of metal and 
designed to operate in and out of small fields, the 
C-82 has a range of 3500 miles on her twin radial 
engines. Further. details of her design and performance 
are closely guarded military secrets — but it’s mo secref 
that in engineering the C-82 for today’s war needs 
Fairchild also designed a plane that will fit smoothly 
into the air commerce of peace 

We at Kenyon are particularly proud to have been 
in at the birth of the C-82, supplying the precision 
built wind tunnel models which first gave indication 
of the design and performance of tomorrow's Cargo 
carrier.” We feel that this service was symbolic of 
our relationship to the aircraft industry, and of our 
anticipated contributions to airplane manufacturers in 
the future. 

Precision is our business; even in wartime, we 


gladly take the responsibility of saying When you 


need precision parts or instruments, you can rely on 
Kenyon to supply them, in quantity and on time: 
even if they have never been made before!” 


FOR PRECISION PARTS... CALL ON KENYON 


KENYON 


INSTRUMENT CO., INC. 
HUNTINGTON, L. |. NEW YORK 
If It's Kenyon-Made It's Precision-Built 
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Exclusive Crown Zipper die-casting proc- 
ess molds zipper teeth right on tape— 
assures smoother action, extra strength, 
in postwar aircraft applications! 

On tents, gun turrets, armored trucks, sleeping bags 
—and hundreds of other items—Crown Zippers are 


today proving that zippers can zip faster, further, more 
securely, than anyone ever dreamed possible! 


One big reason is that Crown Zipper teeth are 
molded right on the tape—not made separately and 
clamped on, like old-fashioned zippers. That’s why 
even the big tough No. 10 size Crown Zippers work 
effortlessly—and even daintiest sizes are practically 
indestructible! 


Crown Zippers also have many other advantages 
over old-style, conventional zippers (see list below )— 
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CROWN | 


ZIPPERS 


are 5 ways better 
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Member of the J. & P. Coats +» Clark’s SE Family 





advantages that will mean big improvements in post- 
war aircraft applications, Engine covers, field hangars, 
baggage and mail compartment openings and inspec- 
tion slits are but a few of the many items Crown 
Zippers will fasten better. 


When you turn to postwar products, Crown engi- 
neers, fresh from their experience in designing hun- 
dreds of military items, will work with your designers 
to adapt—or, if necessary, create—special zipper appli- 
cations to meet your own manufacturing problems, 
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Provides opening 
wherever you want it 


Won't 
corrode 








THE SPOOL COTTON COMPANY « 745 Fifth Avenue, New York, N. Y. (Crown Fastener Division) ' 
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LAISTER-KAUFFMANN 


the story of John R. hauffmann 


When the farm boys who were in the Air Corps back in World War II soar away 
in their sports gliders for a little get-together with the old gang, John R. Kauff- 
mann, Secretary-Treasurer of the Laister-Kauffmann Aircraft Corporation, will 
grin with pleasure just to have “‘had a hand”’ in making it possible. 


There'll be a strong bond linking John R. Kauffmann to these ex-Airmen who r 
come back to their farms, ranches and plantations. For even today, when he isn’t ipl 
managing the finances of the country’s fastest growing glider manufacturing cor- i 
poration, Kauffmann hurries to the farm which, together with his purebred live- 
stock, is his hobby. 


But that’s getting ahead of our story . .. one that goes back to 1919. While 
working as an accounting assistant in a large shoe manufacturing concern, John 
R. Kauffmann was studying Mechanical Engineering at Washiggton University b 
night school. This technical training soon enabled him to obtain work with a | 
utility company, then backed him up when he started with a firm engaged in the 
engineering and installation of mechanical refrigeration systems. f 


At this point he suddenly deserted his chosen field to find employment in a 
brokerage firm! Instinctively he felt that to reach the top in engineering he ; 
needed the added background of business and financial experience. So, as a } 
quick-witted margin clerk he started on this new road . . . soon to have his own 
brokerage firm, clients who trusted him with their life savings and business 
interests extending into many fields from utilities to airport development. 


Looking back, it seems only logical that one day in 1941 John R. Kauffmann 
should enter into the promotion and financing of the Laister-Kauffmann Aircraft 
Corporation. He chose his stockholders cautiously, pulled in the required capital 
and finally found it necessary to devote 100% of his time to his share in the 
responsibility for the management of Laister-Kauffmann. 


















When the first ship of Laister-Kauffmann's army contract was 
delivered eight days ahead of schedule, when that ship passed its 
static tests without a single major structural failure and when 
resultant Army decisions gave Laister-Kauffmann new and bigger 
glider contracts, John R. Kauffmann could look back on work 
well done. His good sense, his efficiency, his financial and mana- 
gerial ability gained throughout fifteen years in the brokerage 
business had been among the major factors in the success of 
Laister-Kauffmann. 

From President Jack Laister to the expediters and cost ac- 
counting clerks, the men at Laister-Kauffmann say .. . Tell it to 
Mr. Kauffmann—He’s the guy who can add up all the angles! 


P Laister-li 1 ffmann 








FUTURE — Gree Sees 


Not even the finest, fastest hand tools can perform production miracles 
.- but they help! Throughout victory-geared industry, Snap-on tools 
are on the job...helping speed America’s incredible output of planes, 
ships, weapons, Snap-ons are speed tools, designed to help mechanics 


turn out more work and better work, with less effort and greater safety. 


Snap-on’s direct-to-user tool service is available through 35 factory 


branches located in key production centers. Write for catalog of the 


complete Snap-on line, 


SNAP-ON TOOLS CORPORATION 


8024-D 28th AVENUE KENOSHA, WISCONSIN 
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UNWELCOME VISITOR 


All dressed up and someplace to go! He and thousands like him 

ate paying calls on Hitler’s Fortress Europa. Unwelcome visitors, but each 
believes in a code of etiquette Hitler doesn’t understand — the dignity of 
human liberty. So U.S. Paratroopers range high, wide and handsome over 
world battlefronts to restore the courtesies of life, liberty and the pursuit of 
happiness. 
Here in sunny San Diego, the men and women of Standard Parachute 
Corporation toil wholeheartedly to supply “parachutes with a pedigree” for 
our Paratroopers and Flight Crews. The needlecraft skills that go into ‘chutes 
today will be applied after Victory to the production of civilian goods with 
the Stanpar label. 
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STANDARD PARACHUTE CORPORATION At uw ” SAN DIEGO, CALIFORNIA, U.S.A, 
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INFLATION IS 
UNWELCOME, T00 


The most unwelcome vis- 
itor on the home front is 
inflation. To hold the line 
against this intruder, con- 
serve what you have, buy 
only what you really need 


Sega 
HOARD WAR BONDS! 
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World's Premier Airplane Fabric FLIGHTEREABRIC 


FLIGHTEX 


ATLANTIC RAYON CORPORATION «+ INDUSTRIAL FABRICS DIVISION 
350 Fifth Avenue, New York 1, N. Y. 
Leading Manufacturers of Fabric and Tapes for the Aircraft Industry 
Export Representative—Aviquipo, Inc. 25 Beaver St., N. ¥. Cable Address—"Aviquipo” 


RESALE DISTRIBUTORS 


AIR TRANSPORT EQUIPMENT, INC., Roosevelt Field, Garden City, N.¥. VAN DUSEN AIRCRAFT SUPPLIES, Wold-Chamberiain Airport, Minneapolis, Mina. 
INTER CITY AVIATION, INC., East Boston, Mess, and Chapman Field, Waterloo, lowa. 


THE AIRCRAFT STEEL & SUPPLY CO., Wichita, nan., Fairfax Airport, KARL ORT, York, Pa. 
Kansas City, Kan., Dallas, Tex. AVIATION SUPPLY CORP., Hapeville, Ga. 


SNYDER AIRCRAFT CORP., 5036 West 63rd St., Chicago, fil. PACIFIC AIRMOTIVE, Burbank, Cal., Oakland Airport, Oakland, Cal. 
ahd Sullivant Avenve Airport, Columbus, Ohio. AERONAUTICAL TRADING CO., 169-24 Rockaway Bivd., Jamaica, N. Y. 
LEAVENS BROS, AIR SERVICE, LTD., Barker Airport, Toronto, Canecs. suppry DIVISION, INC., Lambert Airport, Robertson, Mo. 








How to Qualify for 
a Top-Notch Position 
in Aviation as a 


WEATHER FOR 


Your training must include practical ex- 
perience as well as thorough classroom 
instruction by experts to enable you to 
qualify for the better-pay positions in the 
field of meteorology. That’s exactly what 
you get at SPARTAN! The extensive training 
facilities of the Spartan School of Meteor- 
ology include four fluorescent, lighted lab- 
oratories completely equipped. You are 
trained with the latest type of weather in- 
struments. Top-ranking men provide skilled 
personalized instruction. You receive actual 
experience at the school’s weather station 
and observation tower. 

The SPARTAN School of Meteorology 
has received praise from. the Air Forces, 
Civil Service and Airline meteorology 
department heads for the thoroughness of 
instruction, methods Of training, wealth of 
modern equipment and quality of grad- 
vates produced. 


EXCEPTIONAL OPPORTUNITIES are 
chead for both men and women in weather 
forecasting. The U.S. Army Air Forces, the 
Civil Service and Airlines need such trained 
personnel. Graduates of the SPARTAN 
School of Meteorology are stepping into 
good-pay positions in weather depart- 
ments of the airlines and other branches of 
the aeronautical industry. Others have re- 
ceived rapid advancement in 
the armed forces and now 
hold commissions. You can be 
of greater value to your 
country as a weather fore- 
caster when called to military i 
service—and you can be ready { . 4 Essential to the War Program 
for a post-war lifetime career } +2 Bg ay ~ s Every consideration for deferment from selective service 
asa professional meteorologist. , ; «Sty : 3 is extended to meteorology students, many of whom join 

Continue your education at this Uni- a E i m / the Air Forces as technical specialists, as instructors in Air 
versity of Aviation where you are ait soci vie Forces training schools, airlines handling the ferrying of 
assured advantages obtainable at ie POT je. aircraft to different parts of the world, the Weather 
no other school of its kind. Next +. C3 al Bureau, and other agencies of the government. 


® (Above) Atop the Spartan Observation Tower. 


semesters in all courses start March i aid a @ (Left) Technical subject made easy to learn by visval projects. 
27th and July 3rd. A “eS 


SPARTAN SCHOOL OF AERONAUTICS—Capt. Maxwell W. Balfour, Director, Address Dept. F44, Tulsa, Okla. 
Send me your new Catalog, describing in detail the SPARTAN courses I have checked, also stating tuition and 
living expenses. 





CHECK COURSES YOU PREFER 
CE Aeronautical Engineering (— Airline Service Mechanic (A&E) [-D Radio Communications 
D Airline Maintenance Engineering () Instrument Technician C) Private Pilot 
(0 Commercial Pilot CD Airline Pilot ; () Weather Forecasting oh 
CO Commercial Flight Instructor ( Aircraft or Engine Mechanic (2 Women’s Instrument Technician 
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(Continued from page 118) 
a “find” with unfortunate results. 

Not only did the Japanese land-based 
bombers fail to stop the second raid on 
Rabaul, but the enemy lost 64 of the 
planes they sent out to sink the carriers. 
Of that number, 54 were shot down by 
a single Hellcat fighter squadron from 
one of the carriers. And the flat-tops 
escaped with hardly a scratch. 

Secretary Knox made it official after 
that. He said our carriers had learned 
not only to deliver a deadly punch, but 
to protect themselves while doing so. 

The power of American carrier task 
forces again was demonstrated when 
American amphibious units moved to in- 
vade the Gilberts on November 20, 1943. 
A small force headed by the Saratoga 
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provided the diversion by knocking out 
the airfield and installations on Nauru 
Island, about 400 miles southwest of 
Tarawa. 

Meanwhile other carrier forces struck 
in the Marshalls to pin down Jap planes 
and to support the Marines that landed 
on Tarawa by knocking out gun em- 
placements and by strafing. 

Compare the Rabaul actions with the 
first “battle of carriers” in the Coral Sea 
in May, 1942, when, despite our success 
against Jap carriers, we lost the valuable 
and mighty Lexington. The ability of 
the new forces to swap punches largely 
neutralizes the value of Japan’s vast 
outer perimeter of island airports. 

Their new ability to battle offensively 
and defensively at the same time gives 
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us a set of floating airports from which 
attacks may be launched from a dis. 
concertingly varied number of points, 
By either capturing or by-passing the 
Japanese islands in the Central Pacific, 
we come closer and closer to that final 
contact with the main Jap fleet. 

In the opinion of many Naval officers, 
when the time for that contact comes 
the carrier, with its ability to launch 
tons of projectiles miles rather than 
yards away, may prove to be the de 
cisive weapon, the capital ship. If, as 
has been proven, it can neutralize strong 
Jap land bases, it can neutralize the 
heaviest members of the Jap fleet. 

Smail wonder, then, that Secretary 
Knox has challenged the Jap fleet to 
come out of hiding and fight! END 











Airports of Tomorrow 
(Continued from page 49) 
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ing line. Therefore, common foresight 
suggests the selection of alternate sites 
for prospective multiple airline airports 
to safeguard the air transport interests of 
the individual community. 

Commodity separation brings up an- 
other interesting question. In the future, 
will there be separate airports for the 
handling of passengers and for the han- 
dling of cargo? 

Although air freighi traffic will cer- 
tainly grow rapidly after the war, it 
seems doubtful that the absolute volume 
will reach sufficient proportions to justify 
this commodity separation for some years 
to come except in our great metropolitan 
areas. Passengers and cargo can still be 
handled at the same airport provided it 
has a good traffic plan. 

Generally speaking, improved highway 
transportation for car, airline-bus and 
truck will provide the greatest flexibility 
and frequency of service, and it appears 
likely to form the backbone of surface 
transportation to the airport in the future 
as it does today. Rapid transit, elevated 
railways, subways and other existing 
modes of travel such as established bus 
lines may serve airports on the periphery 
of urban areas which cater to local air 
travel and ultimately to commuter air 
traffic; this short haul traffic may be ex- 
pected to be relatively heavy in the 
future as compared to long-distance air 
travel. 

I wish to stress a question of paramount 
importance regarding our airports for 
scheduled air transport operation, a ques- 
tion which intimately concerns special- 
ists in urban planning; namely, the se- 
lection of sites for these important air- 
ports. The site may be, and often is, the 
determining factor as to whether the air- 
port is a problem or a boon to the com- 
munity it serves. Ten of the 11 cities in 
the U.S.A. with the largest population 
have been burdened with commercial 
airports too restricted in size or in too 
densely populated areas for adequate air 
transport operation and expansion. The 
single exception is Cleveland’s 1,080-acre 
municipal airport located in open country 
12 miles from town, the convenience of 
which to date has, however, been reduced 
by the lack of a connecting express high- 


way. Faulty site selection in the major- 
ity of cases was due to a desire for a 
close-in airport. Due to location, four 
of these airports needed expensive filling- 
in operation to make them usable for air- 
port purposes. Generally, the close-in 
airport has been characterized by poor 
flight characteristics, unsatisfactory air 
transport operation and early obsoles- 
cence, 

There are many advantages of the out- 
lying rather than close-in airport for long 
distance air traffic, provided, of course, 
that existing or projected express high- 
ways permit rapid transit to and from the 
airport. Communities should therefore 
give careful consideration to the desir- 
ability of choosing a really adequate site 
capable of further development even if 
such a site is at a considerable distance 
from town. If such a site is chosen, it 
will, of course, often be necessary to de- 
vote a large portion of the total invest- 
ment in the airport project to construct- 
ing express highways which will bring 
the outlying site within a short time of 
the center of town. The factor of cost of 
the airport site itself must be balanced 
against the cost of the highway in making 
an ultimate decision. It should be re- 
membered that projected highways will 
not help the air traveler; the connecting 
highways must be actually constructed if 
outlying sites are to be made practicable. 

It.should be emphasized, however, that 
the close-in airport, even though it will 
not be ideal from the flight characteristic 
standpoint, will have increasing import- 
ance in large cities as local, feeder line 
and commuter services, using relatively 
small aircraft with good take-off char- 
acteristics, are developed. The utility of 
such airports as landing areas may also 
be improved by eliminating storage and 
plane servicing facilities, provided, of 
course, that service airports are readily 
accessible. Thus, ultimately we may find 
a large community with a large outlying 
airport—connected by express highway 
—for handling trunk line traffic, and a 
smaller close-in airport—possibly one al- 
ready existing—for use by local and com- 
muter service. 

Among other factors, sites should be 
selected for airports with reference to (1) 


the flight requirements of the airplanes 
for which they are designed; (2) the air 
traffic of the airway routes; (3) the loca- § 
tion of business, industrial and _ resi- 
dential districts of the city; (4) the com- 
munity’s existing and projected surface 
transport system; (5) the location of 
other existing and projected surface 
transport systems; (6) the location of 
other existing and projected airports. 

This specialization of airports will 
probably resolve itself, in the main, into 
three general types of airports. 

First in importance to the community 
are the airline airports for scheduled op- 
eration. This group will comprise air 
terminals, commuter airports and cargo 
airports. Second in importance are the 
miscellaneous service airports for com- 
mercial operation such as sales, charter 
service, plane maintenance and overhaul, § 
flight testing, manufacturing and flight § 
training. Third in importance to the com- 
munity as a whole, although of prime/ 
importance to many individuals, are the} 
civilian flying facilities. : 

The size or class of airline airports and q 
miscellaneous service airports depends 
upon the types of airplanes which will 
use the facility. For planning purposes, 
we group or classify all airports accord- 
ing to the Civil Aeronautics Administra- 
tion’s classification based on effective 
landing area based on sea level elevation. 
These groupings comprise Class 1, which 
provides for effective landing or take-off 
distance at sea level of between 1,800 
feet and 2,500 feet; Class 2, from 2,500 
feet to 3,500 feet; Class 3, from 3,500 feet 
to 4,500 feet; Class 4, from 4,500 feet to 
5,500 feet; and so on. Classification fur- 
ther depends on the angle of clear glide § 
path approach to runways computed at § 
present on the basis of approaches being § 
clear of obstructions to flight within aff 
glide path of 20 to one, that is, 20 feet § 
horizontal to one foot vertical in the ® 
case of Class 1 airports, and 30 to one 
for Classes 2, 3, and 4 airports. For run- 
ways to be used for instrument ae 





landings, a ratio of 40 to one is required; 
the latter requirement applies to all air- 
ports used for scheduled air transport. 
The requirements for paved runways, 
(Continued on page 130) 
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Ingenious Electronic Balancer 
Speeds Gyro Production 
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a A dynamically-balanced, smooth-spinning gyro is essential 
elevation 


1: whe to the precision performance of gyroscopically- stabilized 


PIONEER 
GYROS 





. thot instruments such as the Gyro Flux Gate* Compass and the 
2en 1,800] B-3 Driftmeter. Formerly a laborious hand operation, 
‘om 2,500 § balancing of gyros is now achieved on a mass production 
3,500 feet : ' : : 

0 feet tol basis — thanks to a special dynamic balancer, designed 
‘tion fur and developed by Pioneer*. This ingenious electronic 
° ‘Jo. I : : accurate indicotions will be pro- 
: machine locates points of unbalance and marks them by vided teqardles of eircraht pitch 
aaa ay means of a sparking electrode. Then, with an inbuilt Gai nll: Uke tates wamed, 
need drill, the vibration-causing, excess metal is removed. This as well as many others based 
within 2] % é ; ‘ . upon gyroscopic stabilization, are 
, 20 feet | dynamic balancer is typical o the devices and techniques siamese a8 tie “Mente Gower 
1 in the} that speed production and insure the accuracy of Pioneer that more thon 30 Bendix plants 
0 to one} Instruments. Eclipse-Picneer Division, Teterboro, N. J. are speeding to battle fronts. 
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---are utilized in instruments such 
as the Gyro Flux Gate Compass 
and the B-3 Driftmeter so that 
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WELDING 
FLUX 


For Stainless Steel and 


Similar Alloys 
a 


FASTER PRODUCTION 


This specialized flux is easy to 
mix and apply. Needs no shellac. 
Can be applied days before actual 
welding. Sticks despite frequent 
handling! 








NO TOXIC FUMES 


Under normal ventilating 
conditions, welders work 
comfortably without} 
wearing masks where 
Solar Flux is on the job. 
On welding rod it pro- 
motes metal flow. 


CUTS DOWN REJECTS 


Solar Flux prevents “burning” (oxidation)... also helps prevent § 


cracking and checking. No carbon pickup results from flux itself! f 
A free:sample of Solar Flux No. 16 GH will be sent any plant engaged in War Production. ¥ 


STAINLESS STEEL PRODUCTS 
A 


SOLAR AIRCRAFT COMPANY, SAN DIEGO 12, CALIFORNIA 








ril, 1944 


JMES 
ilating 
; work 
thout 
where 
e job. 
t pro- 


revent 
itself! 


duction. 


7 





q 





Orne s 


1944 


BLOOD DONATIONS by the hun- 
dreds have been made by Breeze 
workers to the Red Cross Blood Bank. 


a 


— 


A 


Fe 
eel <> 


SALVAGE CAMPAIGNS both at home and at their work are aided 


by the efforts of Breeze men and women. 
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WAR BOND DRIVES hove been enthus- 
iastically supported in addition to pay- 
roll deduction purchases. 


y 


RED CROSS ambulance, station wagon and special car donated by 


management of Breeze to Motor Corps. 


Our Third Front 


VICTORY DEPENDS ON WHAT WE DO AT HOME AS WELL 


THERE Is a Third Front, here at home, 
on which the men and women of Breeze 
are fighting. Putting 10% and more of 
their pay in war bonds, giving blood 
regularly to the Red Cross Blood Bank, 
cooperating to the fullest extent in 
Civilian defense activities and govern- 
ment war campaigns, Breeze workers 
are a part of the great team that is 
backing up the boys at the front. 


x 


NEWARK, 


Ct 


PRODUCTION FOR VICTORY 





Without this teamwork, the efforts 
of our fighting men might well be 
wasted. 

And in addition to their outside 
work, the men and women of Breeze 
are on the job day and night, turning 
out in tremendous quantities the well- 
known Breeze products which are serv- 
ing America today on fighting fronts 
the world over. 
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e PRODUCTS FOR PEACE 








A Few of the Many Breeze 
Products in the Nation's 
Service 


Radio Ignition and Auxiliary 
Shielding * Multiple Circuit 
Electrical Connectors * Flexible 
Shielding Conduit and Fittings 
* Cartridge Engine Starters * 
Internal Tie Rods * Elevator 
and Rudder Tab Controls °* 
Flexible Shaft and Case Assem- 
blies * Aircraft Armor Plate 
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(Continued from page 126) 
airport lighting, buildings and _ radio 
facilities, of course, become greater as the 
class of facility is increased. 

Airports for scheduled air transport 
service will be of various classes accord- 
ing to the type of airline operation that 
will be called upon to serve any given 
community, such as_ transoceanic or! 
transcontinental, intermediate (similar to 
present domestic airline operation) o1 
local service. The type of fur- 
nished the individual community will de- 
pend, of course, on how and where the 


service 


major, secondary and minor air routes 
are laid out across the country 
At the present time we do not have 


sufficient data to lay down precisely all 


the functions and requirements of the 
many types of medium-sized airports, 
classified for convenience under the 
name of miscellaneous service airports 


these functions 
permit 


As aviation develops, 
will be gradually revealed and 
more exact definition. 

Unless an aircraft is developed which 
will be both easy to fly and cheap to 
manufacture, private aviation 
come into 
However, the utility of 
plane, and thus its acceptance by 
public, will also depend to a 
on the development of a conveniently 
located system of airports for the 
private flyers. Unless and until the road- 
able aircraft becomes really practical, all 
large metropolitan areas must have an 
adequate number of private flying air- 
ports distributed through the area so that 
as large a proportion of the residential 
district as possible is no more than 15 
minutes to a half hour from a satisfac- 
tory private field. These private airports 
should be attractively landscaped, and 
training activities should, as far as 
sible, be excluded from them in order to 


reduce excessive noise and the hazard in- 


cannot 

scale 
alr- 
the 


degree 


existence on a _ larg: 


the private 
large 


use of 


pos- 
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separable from training operations. 

In the case of small towns, both sched- 
uled and private flying can continue to 
operate from the same airport for a long 
time to come. The problem of provid- 
ing the network of private fields that will 
be necessary in national parks, recrea- 
tional areas, and other parts of the coun- 
try will not, of course, fall on the urban 
planner. 

Private flying facilities will be gen- 
erally Class 1 or 2 and for the most part 
unpaved, except for service and parking 
aprons, 

Helicopters are, of course, newcomers 
on the aviation scene. Although a few 
are in experimental military service, the 
total amount of helicopter flying which 
has been done so far is extremely small 
and, of course, no helicopters have yet 
been operated by private individuals 
We, have no experience on 
which to base specifications for helicop- 
ter landing facilities in urban areas. 

Nevertheless, helicopters, when they 
have reached a more advanced stage of 
development, have outstanding possibili- 
ties for flying short dis- 
Being the only which 
can stop in the air, they have outstanding 
provided their present 
difficult control characteristics can 
be improved. 
ability to land and take off almost ver- 
tically, its possible utility to the private 
owner will be greater than anything but 
a completely roadable air- 
plane. In addition to private use, heli- 
copters may well be used ultimately for 
short-haul commercial service. 

The airport is a natural attraction and 
center of interest. Airports will not only 
attract air traffic in increasing volume, 
but they will act as a magnet for grow- 
ing numbers of sightseers as compre- 
hensive planning and well designed 
buildings in a suitably landscaped setting 


therefore, 


private over! 


tances aircraft 
saiety features, 
rather 
Because of the helicopter’s 


satisfactory 
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make the airport an important local at- 
traction. Airport marginal areas and 
airport-station grounds will be developed 
for recreational purposes. If the urban 
planner does his job well, airports will 
become increasingly desirable places near 
which to live. 

Recreational areas can be developed 
and laid out in such a way as to bring in 
the auxiliary revenue to help balance air- 
port budgets until volume of plane traf- 
fic is alone sufficient to do so. LaGuardia 
Field, for example, in its first year of 
operation, took in $122,000 worth of dimes 
from turnstiles installed on the observa- 
tion which covers its 1,400-foot 
long plane-loading platforms. Compre- 
hensive and rational planning and effi- 
cient management can make the airport, 
I believe, a self-supporting showplace of 
the community. 

The creating of a suitable setting for 
the modern airport affords urban plan- 
ners almost limitless possibilities. 

Comprehensive and farsighted plan- 
ning, stressing proper integration of air 
surface transport routes, and teamwork 
between Federal, state and local agencies 
are therefore the common denominators 
for success in our joint undertaking of 
successfully planning airports. 

First, it is necessary for us to deter- 
mine what is the most desirable airport 
pattern for the city; next, we should ap- 
proximate that pattern closely as trends 


terrace 


in aviation, economics and topography 
permit. 
Plan your urban system of airports 


now, flexible as it should be to care for 
future needs, and acquire, today, stra- 
tegically located reserves of open land 
suitable to airport use. 

How well specialists plan for the fu- 
ture, in this transitional period of avia- 
tion’s great expansion, will vitally affect 
for generations American aviation and 
the welfare of our towns and cities. END 





Torpedo Run 


(Continued jrom page 58) 





but actually was only a few seconds, we 
screamed through dusty-looking clouds 


until, within a few hundred feet of the 
water, the flight made a “blue” turn 
(turn together at equal speed) into the 
target. 


I remembered the corresponding mo- 
ment of the day before; how we heard 
the roar of the diving planes overhead 
above the throb of our ship’s motors, 
how we glimpsed the silver streaks bear- 
ing down on us; and how we marveled at 
the way the pilots held formation so that 
it seemed the planes were tied together 
by some invisible cable. 

Inside the plane I experienced the thrill 





of diving until, at precisely the right 
time, our 1,550-pound dummy torpedo 
was sent flashing towards its mark. Our 


plane lightened noticeably as the torpedo 
left and, just a split-second later, we 
were weaving about in evasive action a 


few feet above the surface of the sea. 
We learned later from the WREN as- 
sessment officer who examines the strip 
film photographs made by the planes as 
they sweep towards the target that we 





had scored a hit. The cameras, which 
operate on the same electrical circuit as 
the torpedo release, are concealed in the 
wings of the planes. Our entire flight 
scored 50 per cent on the trip—a normal 
average for student torpedo-bomber 
pilots. 

My day on the target ship and later 
the actual torpedo run with the attack 
formation demonstrated the accuracy of 
the Fleet Air Arm’s young torpedo- 
bomber pilots. However, it took many 
days in classrooms and several hours on 
practice flights without torpedoes to 
prove what an exact science torpedo- 
bombing is and what painstaking train- 
ing and lightning calculation is neces- 
sary before a torpedo can find its mark. 

Take the few seconds from the start 
of the dive to the correct elevation for 
releasing the torpedo as an example. In 
that time the airmen must work out 
mathematically the correct setting of the 
aiming instruments that ensure a true 
course for the torpedo. Before the end 
of the dive and the start of the turn the 
pilot must estimate the target’s speed 


and course. The plane’s brakes previous- 
ly have been released—now he must 
point the aircraft’s nose in the correct 
direction, glance at his air speed, adjust 
his height accordingly and at the same 
time check his bearing plate and speed 
bar. As he sets the aiming apparatus he 
checks the aircraft’s altitude for straight 
and level and if necessary trims his 
rudder to prevent skidding and to bring 
the plane to an even keel. Then he 
presses the torpedo release button. All 
this in a few seconds! 

At first glance this superhuman task 
looks like a job to be accomplished only 
by men with Einstein’s mathematical 
genius and General Doolittle’s flying 
ability. However, Lieut. Peter O’Shea, 
instructor pilot on a new type torpedo- 
bombing monoplane and, at 22, a vet- 
eran combat flyer, assured me that the 
number of washouts in the Fleet Air 
Arm torpedo-bombing course is definite- 
ly low. A large part of its success is ob- 
viously because of expert instruction by 
men like O’Shea, who, after battles such 
as Taranto, Matapan, Malta, the Nor- 
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want to get 
Ke auation marion 


LET THE MAN WHO TRAINS 
THE EXPERTS SHOW YOU HOW 


4 ASSEN 
JORDANOFF 
<vy 


© ‘ You'll want all three of 


these books by “‘the world’s 
foremost aviation expert’’ 








ORDANOFF is a magic name in aviation. He piloted all kinds 
J of planes in World War I. He long ago established an 
outstanding reputation as an aeronautical engineer, and for 
many years has been the consultant of prominent aircraft 
manufacturers and airlines as technical advisor. He is the 
undisputed ace of aviation writers. 

Jordanoff’s unique word-and-picture method has been 
proved a quick, sure, easy-to-learn, never-forgotten way to 
mastery in every field of aviation. Check these superb vol- 
umes. They are ee ee for every pilot, air cadet, me- 
chanic, student ... and for everyone interested in the subject. 


POWER AND FLIGHT 


The latest?Jordanoff aviation book, just off the 
press! This amazing new book shows in crystal- 
clear explanations, accompanied by hundreds of 
easy-to-grasp pictures, how to understand and 
overhaul airplane engines, All the fundamentals of 
power plants, two-cycle and four-cycle combustion 
engines, Diesel engines—their relative efficiency, 
advantages and disadvantages—are discussed fully. 
An indispensable manual. Send for it today—with- 
out obligation. Size 744”x9%4”. Price $3.50 


AVIATION DICTIONARY 


A fascinating, absolutely unique aviation diction- 
ary. Over 2,000 aviation terms doubly defined—by 
clear, accurate, to-the-point text and technically 
correct, scientifically exact drawings, a picture for 
every term used in aviation—precise meanings ex- 
plained ‘at a glance’. Every definition, every draw- 
ing has been triple-checked—your assurance of ac- 
curacy to the minutest detail. Over 2,000 ILLUS- 
TRATIONS, Size 7144”x 94” Price $3.50 


THE MAN BEHIND 
THE FLIGHT *ss2ssr7-23 


—indispensable for avia- 
tion mechanics, aircraft 

workers, ground men, beginners and 

Gives you all the fundamentals and takes you right 






ORDANOFF'S 


ATEQ 


AVIATION 


DICTIONARY 


“old hands”. 


through practical physics, mechanics, hydraulics 
and electricity; shows you how to make and read 
drawings and blueprints. Over 300 scientifically 


exact drawings, picture problems and solutions. A 
complete manual on all phases of aircraft con- 
struction, maintenance and repair—from tailskid 
to prop. OVER 300 ILLUSTRATIONS. Size 74.” 


x9%”. Price $3.50 
aS THEN 


FREE! warren 2 snoruens, 49 6 33rd St., New York 16 


i 
HARPER & BROTHERS, 49 E. 33rd St., New York 16 | 
Please send me for free examination a copy of the book(s) I have | 
checked below. Within ten days I will either pay for book(s) (plus 
ja few cents postage), or return it (them) to you, | 
O) POWERANDFLIGHT........ . $3.50 | 
0 AVIATION DICTIONARY 2 ° 6 $3.50 
(C0 THE MAN BEHIND THE FLIGHT . $3.50 | 


“ASSEN JORDANOFF 


Seeman Rr we StS 
















(J Check here if you enclose money with this coupon, 
thus saving delivery charges. Same refund privilege. 
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“In such practice, 
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wegian Fjords, tne English Channel, and the Scharnhorst, 
Gneisenau and Bismarck attacks, have many thousands of tons 
of Axis shipping to their credit. 

Let’s start with a student pilot and follow him through tor- 
pedo-bombing training, several days of which I experienced. 

To begin with he must have his wings and at least 230 flying 
hours, dual and solo, to be eligible for the Naval Air Torpedo 
School. Most of the pilots have gained their experience on 
training planes such as the Tiger Moth, Harvards and Masters. 
Many, however, have had combat experience as fighter pilots 
and wish to take the three-month torpedo-bomber pilot course. 

The pupil’s first job is to familiarize himself with his new 
aircraft as, in many ways, a torpedo-bomber presents entirely 
different problems from a training plane or a fighter. Then he 
takes his new biplane or monoplane over the water, with 
and without torpedoes, for extremely low height aerobatics 
and maneuvers. This is to help him gain confidence in over- 
water flying, an art that saves many a pilot’s life when an 
enemy ship is blasting away at him. 

At the same time he studies the vulnerable spots of a ship, 
where a hit is most likely to be fatal, and practices individual 
simulated low-level attacks on a stationary target ship, learn- 
ing to sight and attain the correct position for releasing a tor- 
pedo. The object of this practice, of course, is to teach him 
to sense his position in relation to the target and to allow for 
wind and ship movement while moving in on a constant bear- 
ing to the releasing position. 

Bow and beam shots form a valuable guide to the student 
pilot in judging the limits of position when he is attacking a 
target steering a steady course or a target taking avoiding ac- 
tion. Quarter shots show him the similarity of view with the 
bow shot. 

So much for the individual flying stage. The next stage 
takes the student-pilot into formation instruction under vary- 
ing conditions and finally formation type attacks on stationary 
and moving targets. 

The continuous strip camera plays an important part in 
determining the student’s adaptability to torpedo bombing 
and finally his marksmanship. Photos taken as he approaches 
the target are checked to determine the student’s speed in re- 
lation to height, attitude along the lateral and longitudinal axis 
of his plane, and his ability to carry out an attack in the short- 
est possible time. Chief emphasis on this latter point is on the 
importance of a steep, quick turn away from the target. The 
time spent just above the water’s surface must be reduced to 
a minimum to keep the enemy from getting in too much anti- 
aircraft fire. 

This type of practice is repeated again and again from the 
pupil’s first month until he is sent out into actual combat. 
It incorporates the elements of height, speed, attitude, range, 
bearing and sighting by teaching him the alteration of trim 
with the movement of dive brakes, and training him to sense 
the proper height, drop his torpedo, and go into the get-away 
turn. 

After he achieves perfection in these requirements, the 
student is subjected to even more rigid flying discipline and 
allowed to make formation runs, still carrying, but not releas- 
ing dummy torpedoes. This accustoms him to maneuvering a 
loaded aircraft in flight formation. During this type of prac- 
tice run the target ship is moving constantly in avoiding ac- 
tion and the pilot learns to estimate the speed of his target 
in order to calculate the setting of his aiming instruments. 
too, the student learns to anticipate the 
probable maneuvers of his leader, just as in real combat. 

Such flying shows the student what perfection he must at- 
tain and, with the help of the continuous strip camera, brings 
out faults early enough to correct them before they become 
habits. 

By the time the student has completed this part of the 
course he usually has indicated whether he is capable of 
dropping his dummy torpedo in simulated attack. If his men- 
tal attitude is good and if his photo strips have showed steady 
progress, he is permitted to drop “runners”—replicas of real 
torpedoes. The attack exercises, such as the one I described 
earlier, are carried out in as realistic a manner as possible so 
as to instill confidence in the student and to demonstrate his 
ability under conditions quite close to the real thing. 

Near the end of his course the pilot undergoes more in- 
dividual attack training and at times assumes the position of 
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flying | ERE YOU SEE a force that Hitler and Tojo 
rpedo sadly misjudged — American womanpower. 
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caine Day and night, throughout the U.S. air- 


pilots J craft industry, women by the thousands are 

nurse. working to upset the Axis applecart. Women 
who were stenographers, home-bodies, sales- 
people ... the girl next door .. 

They multiply mightily our productive 
power. Make it possible for ever-growing 
swarms of warplanes to be turned out faster. 

The airplanes built at Northrop carry a 
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a flight leader in formation flights. The 
flight leader training equips him to take 
over or carry on in event his regular 
leader is lost in action. 

As his synchronization technique at- 
tains perfection, the student is trained 
in squadron formation flying and he be- 
comes proficient in bad weather flying, 
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low-level and _ high-altitude attacks. 
Finally he is qualified to go to an opera- 
tional squadron—with 300 or more hours 
under his flying belt. Now he is regarded 
—and justly so—as a specialist in the 
air-delivered torpedo, the coming deci- 
sive weapon in naval warfare. 

The technique of study between Amer- 
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ican and British torpedo-bombing courses 
varies somewhat but the final goal is the 
same—to make a clean hit on the target. 
Whose system and what planes are best 
suited to the job is not in question. The 
torpedo-bomber pilot, British or Ameri- 
can, probably is the highest trained, most 
specialized airman fighting this war. END 
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them up and put them down on Hender- 
son Field. 

That was the last bit of excitement for 
a time. The Wolf Pack was retired to 
an airfield behind the lines and reorgan- 
ized. Fontana was assigned permanently 
to operations. Fraser took command 

On May 4, Fontana was awarded the 
Navy Cross for his leadership. Four 
other pilots of the Wolf Pack, including 
Fraser and Percy, were given the DFC. 

The Wolf Pack was flying in the heavy 
and intricate Vought Corsairs now. The 
big planes with the gulled wings could do 
everything the Zeros could do and more. 
They were confident that they could go 
to town. They got their chance to prove 
it on May 13. 

On that date Zeros were reported over 
the Russell Islands north of Guadalcanal 
at all altitudes from 12,000 to 27,000 feet. 
It was a grand testing place for the Cor- 
sair. And it was Donahue that did most 
of the testing. Like Percy before him, 
he raged through the sky like a fury and 
shot down four Zeros and one probable. 
Three others confirmed and several prob- 
ables were scored by the Wolf Pack 

Lieut. O. J. Seifert, a quiet, reliable 
pilot who was flying wing on Donahue, 
was lost. The last seen of his plane was 
when it was diving for the sea at a 45° 
angle trailing a plume of white smoke. 
“Like Cyrano,” said one of the pilots 
soberly. “He was the same kind of guy.” 
Stark recalled that when he had been in 
a tight spot with a Zero banging away 
at his tail, he had shrieked into the radio, 
“Will some bastard get this bastard off 
my tail!” and Seifert had obliged. Noth- 
ing more was ever heard of him. 

After the fight was over and the re- 
maining Zeros had flied, the score of the 
first fight of Corsairs versus Zeros was 
totaled up. It was 16 Zero losses to three 
Corsairs, a five to one superiority. 

Shortly afterward the joke was on 
Fraser. On patrol, he had a perfect shot 
at a Zero but his guns refused to work. 
His mechanic found them jammed but 
no one would believe it. 

“So ‘Fearless’ Fraser finally got buck 
fever,” remarked a colonel in Fraser’s 
hearing. Fraser turned. He was so mad 
that he stammered. “H h-horse- 
feathers, colonel!” he said. But the 
“Fearless” nickname, after a Bob Hope 
picture, stuck. 

So far the Wolf Pack had clawed down 
71 Jap planes, Zeros, dive bombers, tor- 
pedo planes, and high-level bombers— 
every type the Japs had to offer. They 
were to get 15 more before their career 
was terminated. 

Early in June, operations at Guadal- 
canal proposed a surprise party for the 


Japs to the north. They had their dive 
bombers fixed up with a belly-tank to 
give them further range and organized 
Dauntlesses and Avengers to deliver the 
invitation. 

Bad weather cancelled the plan for 
three days. On June 5, 17 pilots of the 
Wolf Pack took off but mechanical dif- 
ficulties turned some back. Only 11 got 
through to the target of Kahili Bay. 
Forty Zeros attacked them. 

Fraser set three of them smoking and 
saw Wally Sigler, one of his flight mates, 
shoot one down. Sigler went on to get 
another confirmed kill and one prob- 
able. Synar got two. Donahue got one. 
So did Logan, a boyish, enthusiastic pilot. 
Richards, brusque and blond, picked off 
one and a probable. So did another 
squadron man, Jimmy Johnson. The 
latter observed a Jap Zero, after ex- 
hausting its ammunition on a Marine 
torpedo plane, move up alongside in 
formation and signal the pilot to turn 
back to Kahili. The pilot thumbed his 
nose and kept going. His guns were 
jammed. 

One of the best fights and the last was 
to come on June 7. The war diary read 
as follows: 

“Orders came to intercept an enemy 
force 150 miles out. 

“There were two separate fights. One, 
north of the Russells and the other be- 
tween the Russells and Baraka Island. 
In the first fight, the flight of eight planes 
led by Fraser made contact with 14 
Zeros which attacked from above and 
behind. Fraser went after the first Zero, 
which he shot down. Synar went after 
the second which was pursuing Fraser 
and shot it down. Johnson, in attacking 
the third, was hit from behind and had 
half his rudder, his hydraulic system and 
a tire shot away. He continued on in 
spite of the damage and destroyed the 
third Zero. He was able to land at Hen- 
derson Field in good shape. Percy, 
while chasing the Zero which was after 
Johnson, became separated and was at- 
tacked by at least six Zeros. He fought 
until his controls were shot away, when 
he jumped with his chute at a very low 
altitude. (Actually, it was less than 300 
feet). Because of the altitude, his para- 
chute streamed behind him but did not 
open. It is a miracle that he is still 
alive. He hit the water, sustaining a 
broken pelvis, two sprained ankles and 
numerous bruises. 

“He was able to swim to a coral reef 
where he remained all afternoon and 
night, finally reaching an adjacent is- 
land where he was found by natives and 
shipped home. 

“Donahue attacked the remaining Zeros 


and destroyed two.” 

After the first fight, the Zeros backed 
up and re-formed. Fraser and Synar, 
flying alone, went out to get some more. 
They were hit by 12 of them from above. 
Fraser’s bullets exploded one but an- 
other shot his oil-line away and he made 
a water landing. Synar’s oil system was 
also damaged but he reached home. 

At this point, eight Army Warhawks 
came down from the sky and proceeded 
to blast eight more Zeros down. The war 
diary continues: 

“Stack, Willcox and Richards got to 
the fight and pursued a home-going Zero. 
Stack was maneuvering his plane for the 
kill when Richards sped by and blew 
up the enemy before Stack could close 
in. Stack made same very cutting re- 
marks about this. 

“Logan, flying alone, got into the sec- 
ond fight when he spotted a Zero on the 
tail of a Warhawk. He attacked the Zero 
and drove it away but in so doing he 
was hit from behind and the controls of 
his plane shot away. He had to bail out 
at 18,000 feet. In this helpless position 
the enemy exhibited the most vicious tac- 
tics. The Zero pilot made repeated runs 
on him trying to clip him with a propeller 
tip, since his ammunition was exhausted 
after a few firing passes which missed 
Logan. On the third non-firing run, the 
Jap hit Logan and cut half of his right 
foot away.” 

Logan’s persecutor was driven away 
by a friendly plane, also without am- 
munition. He applied a tourniquet, in- 
jected himself with morphine and took 
sulfathiazole tablets. He was rescued— 
almost immediately after hitting the 
water—by a Grumman Duck rescue plane 
But his foot had to be amputated upon 
his arrival at Guadalcanal. 

Twenty-three out of the 40 Jap planes 
had been destroyed. The Wolf Pack had 
lost three planes but no pilots. Their 
official score now stood at 86. They had 
six aces. Nine for Donahue, eight for 
DeBlanc, six for Fraser, and five each for 
Synar, Fontana and Percy. 

It was the last chance they had to hit 
the air. 

It was a grand job but 2 somewhat 
empty gesture. No more Japs were to 
be added to the bag of the Wolf Pack. 
They flew their regular patrol] duty for 
five more days. Then they were ordered 
to the rear for a rest. 

It was time. Their work was over. 
Nobody would forget them and their 
gang. The Wolf Pack would be officially 
disbanded, the pilots would go to other 
squadrons. Their record in the South 
Pacific would become part of the grow- 
ing legend of Marine fighters. END 
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Dead Reckoning 
That HAS TO BE Right! 


Navy PB4Y’s and Army B-17’s use the Dalton 
Aerial Dead Reckoning Computer to get over their tar- 
gets for their killing blows and get them home again. 

Designed by the late Lt. Philip Dalton for spe- 
cific use in aircraft dead reckoning navigation, this com- 
puter is used by all Army and many Navy navigators. 

The Dalton Aerial Dead Reckoning Computer 
is precision made in Felsenthal Plastics and now avail- 
able with black printing on dull white (which will take 
pencil marks) from the sources listed below. 


(A) Dalton Aerial Dead Reckoning Computer, type E-6B... $10.00 


B) Reverse side of Dalton Computer, type E-6B and leather carrying case 


Weems System of Navigation, Annapolis, Md. 


F. Weber Co. Air Associates Abercrombie & Fitch F. Weber Co. 
7 N. Park Avenue, Baitimore, Md. Love Field, Dallas, Texas 45th St. & Madison Ave., New York, N.Y. 705 Pine St., St. Louis, Ma, 
Kelvin & Wilfrid O. White Co. A. M. Carrow Pan-American Navigation System Miss Mary Tornich 
90 State St., Boston, Mass. 2510 Oakdale St., Houston, Texas 12021 Ventura Blvd., North Hollywood, Calif. 110 Congo St., San Francisco, Cal. 
Von Lengerke & Antoine . Hopkins-Carter Hdwe. Co. F. Weber Co. Creighton Merrell Aviation Grd. School 
No. Wabash Ave., Chicago, lil. 139 S. Miami Ave., Miami, Fila. 1621 Chestnut St., Philadelphia, Pa. 1413 25th Ave. N., Seattle, Wash. 
Cleveland Inst. of Aviation The Powers Company Portland Instrument Co. A. Owen Holliday Co. 
270 Hanna Bidg., Cleveland, Ohio 106 St. Michael St., Mobile, Ala, 334 S. W. Fifth Ave., Portland, Ore, 1121 E. Douglas, Wichita, Kan. 


Precision made in 


FELSENTHAL PLASTICS 


G. FELSENTHAL & SONS, 4100 WEST GRAND AVENUE, CHICAGO 51, U.S.A, . 
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THE KOLLSMAN 50,000 FOOT SENSITIVE ALTIMETER has paced, if not indeed anticipated, the progress of 


high altitude aircraft operation. This instrument is capable of recording pressure differentials at levels where 


few heavier-than-air machines have yet performed. It is so accurately made, so nicely yet positively balanced 
that a diaphragm movement of but .000045” registers 20 feet on the dial. The Sensitive Altimeter is 
among the highest expressions of Kollsman skill in design and execution of precision devices of many kinds. 


AIRCRAFT INSTRUMENTS 


PRODUCT OF 


SQUARE J) COMPANY 


ELMHURST, NEW YORK - GLENDALE, CALIFORNIA 
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It was a miracle the ship didn’t break 
in t up there,” 


said an Army Air Force 


sergeant, holder of the Congressional 
Medal of Honor for his part in bringing 
home a badly crippled Boeing Flying 
Fortress. “I’d like to shake hands per- 


17 


nally with the people who built it.” 


Many Fortress crews echo that senti- 





ment. They have seen planes limp in 
with three out of four engines dead 
wings and tails riddled like saltcellars, 

with shell holes as large as wash tubs. 


can they do it? 


J 
Fortress wings are built with sub- 

truss-type spars, covered with 
a double skin of tough metal. This tends 


stant 
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“How can they come back?” 


to keep gunfire damage local, rather than 
basically affecting wing strength. 


2. Boeing engineers ‘have always in- 
sisted on alternate methods of control. 
And even if battle damage prevents use 
of all other control methods, the auto- 
matic pilot can be used for near-normal 
maneuverability. 


3. Virtually all mechanisms are elec- 
trically operated. Damage to one circuit 
will not affect others, and dispersal of 
these circuits reduces vulnerability. 


4. The “dorsal fin,” as developed by 
Boeing, gives the Flying Fortress inher- 
ent stability. With the vertical or hori- 
zontal tail surfaces partially destroyed 


DESIGNERS OF THE FLYING FORTRESS « THE NEW B-29 SUPERFORTRESS e« THE STRATOLINER e TRANSOCEAN CLIPPERS BOE I NG 
wr . 


Finish the Fight with War Bonds 


in battle, or with one or more engines 
shot away, a Fortress can still be flown 
successfully because of its tail design. 


5- But one of the most important rea- 
sons why the Forts fight off enemy oppo- 
sition, hit their targets and “come back” 
is the confidence, based on the record, 
which causes many a Fortress crew to 
stay with the ship long past normal bail- 
out time, knowing that somehow it wiL 
bring them safely home. 

Boeing integrity in research, design, 
engineering and manufacturing will 
again be a part of peacetime products 
when the war is won. When that day 
comes, you can be assured ... if it’s 


“Built by Boeing” it’s bound to be good. 
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in your Peacetime Plane? 


ELLANCA has built planes with 
B all types of power plants. 
Right now we're producing the 
Army Air Forces twin-engined 
AT-21-BL crew trainer, together 
with vital warplane armaments 
and components. But we’re also 
giving a thought to your post-war 
plane! 

We've prepared an interesting 
Aircraft Quiz covering many basic 
points of post-war airplane design, 
performance and operation. We’re 
not saying a word about our own 
production models! We’ve ap- 
proached these questions from a 
broad view. And you'll be sur- 


prised by the variety of opinion 
we re getting. 

One engine or two? That is only 
a sample of the many questions. 
Tomorrow’s aircraft owners are 
telling us today what they will 
expect in their post-war planes. 
Naturally, we respect their ideas, 
for we plan to produce what they 
want. 

This Aircraft Quiz goes into 
types of construction and mate- 
rials, flight characteristics, speeds, 
cost, range, payload and your own 
experience with airplanes. It covers 
many important points that you 
should weigh in reaching a decision 


as to what size and kind of air- 
craft will serve you with the great- ; 
est satisfaction after you’ve done § 
your bit to win the war... after 
you have returned to the work of f 
peace, and the pursuit of your own 
personal happiness. 

Wouldn’t you like to read our 
Aircraft Quiz—perhaps jot down 
your answers — and later see where 
you stand on these many essential 
questions? We'll be glad to mail 
this Quiz to you, free on request. 
Here’s your chance to do a little 
post-war planning of your own!l.., 
Bellanca Aircraft Corporation, 
Dept. S-1, New Castle, Delaware. 


BELLANCA 


KEEP ON BUYING U. S. WAR BONDS 
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| PREDICT... 


by Raymond Loewy 


Noted Industrial Designer . 


After the war you will travel more than you ever have. And one of the develop- 
ments that will make it possible is the new,helicopter air bus. This remarkable 
aeronautical achievement ushers in a really new mode of transportation that 
will enable you to make short air trips quickly, inexpensively and in complete 
comfort. Present bus terminals will be adapted as landing ports and main 
tenance hangars so you will take off and arrive in central sections of cities and 


towns. [he multi-passenger helicopter air bus, already endorsed by authorities 


of air: | 
great: § 


as entirely practical, will bring air travel to millions of persons and thousands 


e done of communities that now lack this form of transportation. When you buy War 
.- after 
ork of f Bonds today remember they will enable vou to experience this and many other 
Oo ‘ ‘ 


ur Owl Pieauacwremcelileleceh mmm uel aren 


ad our Note: The Weatherhead 1 ! I t oldest and most 
down manufacturers of parts for i tion imausts is prepares 


where 
sen tial 


when its four plants will again ntributing to aviation’s pea 
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Look Ahead with CW) 


/ 


Werte itea tert: 


THE WEATHERHEAD COMPANY, CLEVELAND, OHTO 


Manufacturers of vital érts for the tlomotitve, avnition, 


aware, § 


rejrigeration and othe ey industries 


Plants: Cleveland, Columbia Cit Ind., Los Angeles 
Canada—St. Thom 
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Signposts of the Air 


(Continued from page 26) 








of 5,000, an airport map of some of the 
eastern states would look like caviar, but 
if our misadventure were to occur in a 
sparsely-populated western state, trying 
to find an airport would be like trying 
to put an oyster in a slot machine 

If you put a marker and landing strip 
every 10 miles in a gridiron pattern all 
over the United States, how many would 
there be and how much would they cost? 
Our studies indicate that roughly 25,000 
markers and perhaps 20,000 strips would 
be required. Based on the nationwide 
average value of farm land plus reason- 
able allowances for grading and marker 
construction, we estimate that the total 
cost of the Skyway Marker System as 
outlined should not exceed $100,000,000 
This is comparable to the cost of New 
York’s Idlewild Airport (now under con- 
struction) or Washington National Air- 
port 

It is our thought that the expense of 
installing and maintaining the Skyway 
Marker System should be borne equally 
by the Federal Government and the 
states, with state highway commissions 
directing construction to standards set up 
on a national basis. Maintenance of both 
markers and strips should be inexpensive, 
consisting primarily of painting the for- 
mer and mowing the latter at intervals. 

Won't everyone fly by radio or radar 
after the war? And what about night 
flying? By means of a radio direction 
finder you can home to any ground radio 
station but by the same token there must 
be a radio station for you to home to 
Very few small towns have radio sta- 
tions and you certainly couldn’t expect 
to find one on your Uncle Elmer’s farm 
True, by a complicated system of taking 
cross bearings, an airline pilot could fly 


to an exact spot but we can’t expect very 
many personal plane pilots to take a 
master’s degree in flying. Also, prior to 
the war the simplest visual right-left 
radio direction finder cost nearly $1,000, 
with the fancier azimuth-automatic type 
listing at $1.500 and up. More important, 
they weighed around 60 pounds, which in 
most three- or four-place planes means 
eliminating either baggage or one pas- 
senger. 

Even at one-fourth the cost and three- 
fourths of the weight it is questionable 
whether the average personal. plane 
owner would buy this equipment. It is 
true that aural equipment, using a loop 
and homing on a null, is much cheaper 
and lighter but will the monotony of 
“listening to nothing” hour after hour 
content the post-war flyer? In addition, 
whether he flies a null on a range sta- 
tion or a regular broadcast station he 
misses the weather broadcasts or any 
emergency calls for his plane. The possi- 
bilities for radar cannot be discussed 
fully for military reasons, but on the 
basis of cost, weight and performance 
data available to date it is our belief that 
its application will be limited to heavy 
commercial planes for a long time to 
come. 

From a practical standpoint, night 
flying is almost an instrument opera- 
tion and in our opinion will not be prac- 
ticed extensively by the novice pilot dur- 
ing his first few flying years. The regu- 
lar Skyway Markers could be floodlight- 
ed eventually if desired, or possibly low- 
powered radio transmitters could be in- 
stalled in each marker which would re- 
peat “35, 27,” for example, over and over, 
thus making the system an all-weather 
proposition. These signals could be heard 
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by means of a conventional radio 
ceiver which need be no more compl 
or expensive than an ordinary auton 
bile radio. 

But how could you put landing st 
in the mountains? If we tried to put 
landing strip exactly at each marker 
cost would be completely out of reasj 
Instead, we propose to locate a strip 
possible, within a three-mile radius 
each marker; this would give us appro 
mately 27 square miles from which 
choose. df a reasonable location co 
not be found within this area it would 
necessary to skip this particular st 
with the omission shown on the cha 
However, pilots familiar with mount 
country agree that there are a surprisi 
number of meadows and swales in ey 
the most forbidding country which, wi 
a minimum of work, would be suital 
for landing small airplanes. By the sa 
token, if a strip location should 
within three miles of an established fie 
that particular strip would be superf 
ous and could be omitted. 

But how could we justify the necess@ 
expenditure of public funds for the Sh 
way Marker System to the taxpayer ® 
might not own an airplane? Railroal 
waterways and highways have been g 
sidized at the expense of taxpayers 
owned neither locomotives, boats or awl 
mobiles. The improvement in liv 
standards and enhancement of prope 
values through the extension of the 
vantages of air transportation to eve 
hamlet and town in this nation and§ 
the general public, together with thei 
crease of national wealth which 
occur through the sound establishme 
of a giant new industry, will more t 
justify the proposed expenditure of pil 
lic funds. 

Encouragement of personal aire 
ownership through the establishment 
appropriate navigation and landing faci 
ties will have an important effect on pos 
war employment, directly through t 
jobs which would be created by maki 
the Skyway Marker System a publ 
works project and, indirectly, throw 
the employment which would be creat 
in manufacturing,. selling and serviti 
personal aircraft. 

There’s no use in doing anything abo 
it until after the war. Wrong! There 
no time to lose in establishing a comm 
prehensive, standard plan for the wha 
country so that the planning which is} 
ing done by various individual statesm 
be co-ordinated with the national pla 
We do not propose that any funds shoul 
be expended for the establishment ' 
markers or landing strips until the ¥ 
is over, but we do feel that there shou 
be immediate legislative recognition 
the eventual need for a nation-wide symm 
metrical arrangement of air navigatiij 
markers and landing strips, specificalij 
adapted to the requirements of persona 
aircraft. 

We think the first step is the inclusi 
of the master grid pattern on all aem 
nautical charts, thus establishing a blu 
print for future landing strip programs 
state and Federal, and legislation callin 
for this action may be expected in # 
near future. . 
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You can’t determine an aircraft engine’s full 
power potential with a slide rule—no more than 
you can judge a sprinter by the length of his 
legs. An individual motor’s capacity is some- 
times far greater than its listed horsepower. 


So, rated horsepower is often a blind spot; the 
point beyond which a pilot dare not pour on 
power lest detonation dampen engine perform- 
ance—or even wreck it, But, Standard of Cali- 
fornia scientists, gauging new aviation fuels, had 
to know the actual output ceiling of aircraft en- 
gines—so they worked out a Detonation Indi- 
cator. 


With this device on guard, motors can be fully 
unleashed—often far beyond listed horsepower. 
Speed and critical altitude can be boosted, fuel 
economized—and detonation checked. When the 
engine is pushed to the detonation point, the in- 
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Seeing eye for an engine’s blind spot 


dicator flashes a warning to the pilot. Then he 
knows it’s time to throttle down. 


We've licensed the Lane-Wells Co. of Los An- 
geles to manufacture and sell this Detonation 
Indicating equipment so that it can be made 
available to others on war jobs. In many labora- 
tories it’s helping improve aviation gasolines— 
and the motors that use them. And its story is just 
one page from our research notebook. As you read 
this, Standard of California is developing new 
ways to push back sky frontiers, new seeing eyes 
for aviation’s blind spots. 


STANDARD OF CALIFORNIA 
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BIGGEST OF THE BREED 


You are looking at the new CG-13 Glider 
(foreground, above). 

It was designed for the U. S. Army Air 
Forces and—like all army cargo-transport 
gliders—it was designed by Waco! 

It is the biggest of the Waco breed. How 
big we can’t say at the moment... because all 
dimensions, specifications and the like are 
strictly a hush-hush proposition. 

Suffice to say, however, it is far larger than 
any of its predecessors and is capable of loos- 
ing amazing numbers of air-borne fighting 
men upon the unsuspecting opposition .. . 


capable also of delivering astounding quanti- 


ties of munitions and supplies right under the 
enemy’s nose. 

The CG-13 probably isn’t the sort of ship 
you’d choose for your peace-time flying. 

But it does have something you'll insist on in 
your postwar plane . . . sound, ahead-of-the- 
times design and engineering . . . or to be 
more specific, WACO design and engineering. 
THE WACO AIRCRAFT COMPANY, Troy, Ohio, 
U. S. A. 


Both The Ford Motor Company and Northwestern Aero- 
nautical Corporation are manufacturing the CG-13 Glider, 
using WACO design and engineering supervision. WACO 
and eleven other manufacturers are building still other 
Waco-designed gliders for the Army Air Forces. 
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E. ECTRICITY 
For Any Job—Anywhere 





For a dependable 
source of electricity on 
Aviation projects re- 
mote from commercial 
power, Onan Electric Plants are 
prominent leaders in the field. 
More than half of the Armed 
Forces’ total requirements for 
Power Plants are built by Onan. 

Gasoline-driven . . . Single-unit, 
compact design .. . Sturdy con 
struction . . Sound engineering 
. . - Suitable for mobile, stationary 
or emergency service. 

Over 65 models, ranging in sizes 
from 350 to 35,000 watts. 50 to 800 
cycles, 110 to 660 volts, A.C.—6 to 
4,000 volts, D.C.—Also dual A.C. 
D.C. output types. 

Descriptive literature sent 
promptly on request. D. W. Onan 
& Sons, 546 Royalston Ave., Minne- 
apolis, Minn. 


QNAN 
D. W. ONAN & SONS 
546 Royalston Ave. 





Factories 


Your inquiry tor 
present or post 
war need; invited 





Minneapolis, Minn, 








- GENERAL 
AERONAUTICS 


by HILTON F. LUSK, Director 
Aeronautics, Sacramento Junior 
College 


For Technical institutes, Colleges 
and Ground Schools 


560 PAGES 250 ILLUSTRATIONS 


An aid for Pilot’s and Aircraft Engine Mechanics’ Testa, 
including basic fundamentals emphasized in official re- 
quirements. Fully illustrated with diagrams. Contains 
over 300 typical examination test questions. This impor- 
tant book simply and 
mentals of aeronautics 


REVISED EDITION 


CONDENSED OUTLINE: 
Occupations in Aeronauti- 
cal Industry, Flight Prin- 
ciples, Construction of 
Airplanes, Airplane Oper- 
ation, Propellers, Engine 
Principles, Engine Con- 
struction, Operation, Blind 
Flying Instruments, En- 
gine Instruments, Safety 
Appliances, Charts and 














Author H. F. Lusk 





elearly explains the basic funda- 
practical 


and their applications. 





Piloting, Dead Reckoning, 
Aviation Instruments, Ar 
plied Meteorology. 
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$3.75 


THE RONALD 
PRESS COMPANY 
Dept. M903, 15 East 26th St., 
New York 10, N. Y. 
Please send me book checked: 
GENERAL AERONAUTICS—Lusk . .$3.75 
HRERODYNAMICS of the Airplane—Cowley. .$2.25 
On receipt, I will pay postman cost plus few cents 
C.0.D. charges. If not entirely sat , I_ may 
return them within 5 days. (Sent postpaid if you 
remit with order. Same Guarantee.) 





Home Address ...sssees: 


1 ee 


City & State... ...ccccsccvccccevecrcccescccscccces 
Check here for complete Aeronautics’ Book Catalog 4 
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How to Weigh an Airplane 
(Continued from page 52) 





weights are all checked against each 
other and against the estimated weight. 
When the completed airplane is ready 
to be weighed the weight group has 
every part accounted for. from ounces 
to hundreds of pounds. 

Whenever a change is made in struc- 
ture or equipment, the changed parts 
are weighed as well as the first com- 
pleted airplane of any new series. The 
design of military aircraft is in an al- 
most constantly changing state to meet 
the needs of varied tactical missions and 
loadings. The functions performed by 
the weight group are an important fac- 
tor in determining the success or failure 
of these proposed changes. 

Lockheed aircraft are designed to use 
certain materials, the capabilities and 
limitations of which have been proven 
through many years of use. When these 
materials become critical, substitutes 
must be analyzed and developed to con- 
form to the company’s process specifica- 
tions and the high standards of the Army 
and Navy specifications. 

This means that a proposed substitute 
material must be approved by many 
groups in the engineering department. 
It will probably be analyzed by the 
metallurgist to determine the limits of 
formability, the effect of heat treatment 
and corrosion; by the materials and 
standards engineer to ascertain the quan- 
tity available on the market; the struc- 
tures group to test for strength; the 
weight group to prevent an undesirable 
weight increase or unstable flight char- 
acteristics due to an unbalanced condi- 
tion. 

Any weight that changes the location 
of the center of gravity beyond the safe 
limits will make the airplane unsafe to 
fly. The range of movement which the 
center of gravity may have without 
making the plane unstable is determined 
by the manufacturer in actual test flights. 

Actually, weight and balance go hand 
in hand. When the airplane reaches the 
field of military operations, constant 
checking is necessary to ensure proper 
loading in relation to the center of grav- 
ity and to keep the total weight within 
the gross load limits. Since all items of 
weight and load put into the airplane 
affect the center of gravity, it is essential 
that the loads be properly distributed 
fore and aft. 

If the balance is too far forward it is 
difficult for the pilot to lift the nose of 
the plane for a take-off or a landing. 
Such a condition will increase the fuel 
consumption in flight, resulting in less 
range, and it will tend to increase a dive 
beyond control. 

Conversely, with the balance too far 
aft, the pilot strain in instrument flying 
is increased and it is difficult to main- 
tain the plane in level flight. The stall- 
ing tendency will be increased and speed 
will be decreased. 

To illustrate the importance of bal- 
ance, a Lockheed Hudson that was par- 
ticipating in a bombing raid on the Euro- 


pean continent had the elevators shot 
away. Immediately, the bomber started 
climbing toward the moon The pilot 
ordered the crew members up into the 
nose compartment. By shifting his load 
weight he was able to bring the plane 
back to the airfield and la it sefelv 

Some years ago an aircraft company 
built an airplane that was designed for 
non-stop cross-country flying. It was 
unique in that the engine was installeo 
on a track. As the fuel stowed in the 
tail was used up, the pilot would move 
the engine back along the track to ad. 
just the balance. While this model did 
not prove to be a commercial success 
it did demonstrate the importance of 
load balance. 

As recently as 10 years ago separate 
weight groups were comparatively un- 
known in aircraft engineering. In fact, 
it has only been within the past five or 
six years that the weight engineers have 
assumed actual control of weight and 
balance in airplane design 

In the engineering department at Lock- 
heed Factory “A,” the weight group 
maintains for analytical study a file of 
research data on the weight breakdown 
of material used in airplanes that have 
been constructed in the past. The group 
also keeps records of the current mate 
rials available for models that are in the 
process of engineering design. These are 
used to forecast material needs and to 
prevent a production hold-up due to an 
inadequate supply of a vital meta 

Then, too, there is a constant search 
for lighter materials that incorporate the 
same structural strength. Since the cost 
of materials used in aircraft construc 
tion is based on their weight, the sub 
stitution of lighter materials having the 
same tensile strength serves a dual pur 
pose: it assures the customer of an air 
plane that can transport the maximum 
payload at high speed, and it helps w 
guarantee a fair profit to the manufac 
turer. A pound of material that costs 
$5 or $6 does not seem like a startling 
figure when it is used in the construction 
of a single plane. But when the $5 or $6 
is multiplied by the several hundred 
planes in the contract it can mean the 
difference between profit and loss 

Today, there is a fight against time m 
this search for lighter materials. It is no 
longer possible to specify merely that 
one metal of lighter weight be substi 
tuted for another. Because of the criti 
cal shortage of raw metals, materials 
must be tested and developed for air 
plane construction. 

Through all this development and sub 
stitution, the weight groups must take 
an active part. As one of the weight 
engineers at Lockheed puts it, “We really 
are the jugglers in airplane engineering, 
because we constantly have to balance 
performance, strength, cost, service 
ability and weight. Each of these fat 
tors plays a vital part in the production 
of an aircraft that can fulfill the opera 
tion for which it was designed.” END 
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ARDIAN ANGEL 


WRey’re on their way, deep into enemy territory— 
fleet of Forts at 30,000 feet, with their guardian 
angels perched high above. 


FW’s? ME’s? Zero’s? Any Axis fighter that pokes 
its nose up at the bombers is a “sitting duck” for 
diving Thunderbolts. Because, at the Army’s re- 
quest, Republic designed and builds the famous 
P-A7 Thunderbolt to fight higher and hit harder 
than any other airplane in the world. 


In doing this job, Republic has solved many 
longstanding problems of efficient flying in the 
stratosphere. This knowledge will contribute much 
to America’s leadership in world air transport after 
the war—when giant airliners will travel faster and 
more economically—because they'll fly high where 
the flying is best. Republic Aviation Corporation, 
Farmingdale, L. I., New York, and Evansville, Ind. 


REPUBLIC 
© AVIATION 


ADMISION CORPORATION | 
SPECIALISTS IN HIGH-SPEED AIRCRAFI 
MAKERS OF THE 
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Is Aviation's Fuel Supply Threatened? 


(Continued from page 66) 








the odds are with our pilots. We are giv- 
ing them the best. We are burning up 
our precious oil reserves at a breath- 
taking rate and shall continue to do so 
even more rapidly to bring victory at the 
earliest possible moment. 

The new Boeing B-29 bomber has been 
built to travel a far greater distance than 
any of the long range heavy bombers now 
in use. The War Department has not 
given out the exact range of the new 
plane, but this we know—when the B-29 
enters combat, today’s long range will 
have become medium range and today’s 
heavy bombers will have become light 
heavies. 

This all means one thing—more and 
better gasoline will be needed. Although 
the War Department has not given out 
the actual consumption of gasoline in 
particular types of warplanes, it can be 
stated than 1,000 four-engined bombers 
on a single six-hour mission will consume 
1,800,000 gallons of gasoline. When these 
mammoth-sized raids over greater dis- 
tances are made in an all-out war against 
Japan, it is clear to anyone that civilian 
industries may not look for any increase 
in the allocation of gasoline. 

Our industrial output during the war 
has demonstrated the truth of the phrase 
that production will win the war. It is 
also true that production will win the 
peace and the prosperity that is to follow 
the peace. The United States today leads 
the world in aviation. The airplane was 
developed here. Most of the great ad- 
vances were achieved here. Our planes 


and flyers have encircled the globe. We 
have been able to do this not only be- 
cause of American genius and American 
craftsmanship, but because we have had 
the liquid fuel necessary for the per- 
formance. 

If we are to maintain this leadership 
in the years following the war we must 
continue to be sure of our fuel supply 

When our supply of petroleum becomes 
exhausted we can obtain it in one or two 
ways, or a combination of both. These 
two ways are by importation and by 
hydrogenation. 

We’ve reviewed the reasons why de- 
pendence upon importation alone is not 
safe. That leaves us with the field of 
hydrogenation to explore. 

Petroleum products can be made from 
coal, and the coal supplies in the United 
States are so large that we need not 
worry about them for the next several 
hundred years. Germany and England 
are successfully making gasoline from 
coal on a large scale. Here we have a 
known process for the manufacture of 
gasoline which can be improved upon by 
the scientists «° this country. 

As an insurance for the security of the 
nation, the manufacture of this synthetic 
gasoline from coal should be pushed for- 
ward as quickly as possible. Obviously. 
we cannot use up our present petroleum 
reserve for war and then attempt an 
overnight change to coal and oil shale 
when an acuie emergency arises. We 
learned our lesson on that in the case 
of rubber. 
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"I'd better tell my wife I'm bringing company home for dinner!" 








April, 1944 


Private industry cannot be expected to 
make the expenditures necessary to dem- 
onstrate the feasibility of the hydrogena- 
tion of coal and oil shale because private 
companies cannot take the risk. 

In the early 1920's, oil shales were gen- 
erally considered to be our chief source 
of supplemental oil products. During the 
last war German scientists developed a 
process for converting coal and even in- 
ferior grades of lignite to liquid fuels. 
Continued experimentation proved the 
utility of this process, and after that coal 
supplanted oil shale as the best source 
of liquid fuels. 

The success of Germany and Japan in 
producing synthetic fuels from coal dur- 
ing the present war is indication enough 
that the United States should not lose a 
moment in starting on the perfection of 
these processes adapted to our domestic 
coals. 

Producing liquid oil from coal isn’t at 
all so far-fetched as perhaps it sounds. 
In fact it is quite logical considering that 
they both derive from living organisms, 
either plant or animal or both, according 
to geologic evidence. Compared to nor- 
mal crude oil, coal contains an excess of 
carbon. So, to bring it up to the grade of 
crude oil, hydrogen must be added. This 
is why the Germans called their process 
the “hydrogenation” of coal. 

Experts have said it is possible to get 
85 octane gasoline out of coal. This is 
about the same as we get out of pe- 
troleum until] further special processing 
by the addition of chemicals which brings 
the fuel up to the level required by 
aviation. 

Vast plants are being operated abroad 
for the production of gasoline and other 
valuable hydrocarbons. What is being 
proposed for the United States is a con- 
crete study of the applications of estab- 
lished techniques to our own engineering 
economics and study of further refine- 
ments. By constructing these experi- 
mental facilities, we will, as a nation, be 
in a better position to cope with petro- 
leum shortages which will face us in the 
not too distant future. 

At the present time our technicians and 
scientists are somewhat familiar with 
the details and practices of the foreign 
countries in these synthetic fuel proc- 
esses, but there still remains the re- 
search in adapting these facts to our 
numerous types of coals, as well as many 
factors for commercial development by 
these methods. We are fortunate to have 
oil at this crucial period while we are 
fighting the greatest war in history. But 
let us remember that we are not going 
to have it forever. 

There is no need for alarm. By making 
use of our huge coal and oil shale re 


serves in the production of synthetic 
gasoline—and setting up the experi- 
mental equipment without delay—the 


United States can guarantee itself al] the 
necessary supplies of liquid fuel and free 
itself forever from any possible depend- 
encies upon any foreign source. 

Fuel is power—and power is the basis 
of commercial and industrial leadership. 
In the modern world liquid fuel is an 
essential element of progress. We must 
not permit ourselves to run short. END 
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Starting with sleek Pratt & Whitney Motors, Rohr Pro- 
duction Fighters perform 5000 separate manufacturing, 
assembling and servicing operations in building up 
these motor nacelles, complete even to camouflage! 


Each operation is a step on the road to Berlin, done 
with a precision that contributes to the on-time, over- 
target arrival of devastating bomb loads. 


Men and women at Rohr add hourly to Allied aerial 
might. They’re on the job around the clock, meeting 
the challenge of greater production... saving Ameri- 
can lives by shortening the time to “unconditional 
surrender” 


HELPING TO WRITE THE STORY OF ToMoRRow \ CHULA VISTA, CALIFORNIA 





Huge power plants for B-24 Liberaa 
tor bombers, moving toward com- 
pletion on the Rohr production line, 


More War Bonds — 
your steps to security. 
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Paper Planes? 
(Continued from page 33) 





paper “Aircraft Paper,” and has a great 
advantage in being able to exercise care- 
ful eontrol during the entire manu- 
facturing cycle. 

Production begins in the north woods 
of the United States and Canada where 
the finest spruce is selected for pulp. 
From the pulp, a paper is produced by a 
special process in one of the company’s 
own mills. What emerges from the 
paper machines is a 30-pound stock whose 
thinness may be judged from the fact 
that this article is printed on a 45-pound 
stock. The aircraft paper is 0.003 inches 


in thickness and is manufactured in 
such a manner that the fibers are mostly 
laid in one direction. The paper has 
great tensile strength in that direction 
but much less tensile strength across the 
grain. 

Rolls of the aircraft paper are fed 
through the machine designed by Con- 
solidated engineers, where the web is im- 
pregnated with a phenolic resin which 
has been found the best resin so far used 
for the purpose. At the far end of the 
machine the paper is sheeted into the re- 
quired sizes and laid up into mats of as 





For Every Pilot, Student Pilot, and Airport Operator 


THIS FREE CATALOG 
OF IMMEDIATELY AVAILABLE 
AVIATION EQUIPMENT 


To inform you about the time- and 
money-saving advantages of buying 
by mail, Montgomery Ward & Co. will 
send you a specially bound copy of 
the aviation supplies and equipmeni 
section of Ward's big general catalog. 
All you need do to get your copy is 
fill out and mail the coupon below. 
Catalog will be sent by return mail. 


Nationally-Known Products 


Included in Ward's line of aviation 
equipment supplies shown in this cat- 
alog are the products of leaders in 
the aircraft industry. You'll find well- 
known brand names such as Fahlin, 
Eaglet, Seesall, Heath, Flightex, Bell 
Chemical, Willard, Fram, G. E., Cham- 
pion and others. 

Buying by mail is a safe, speedy 
way to buy. Your purchases are sent 
promptly from your nearest Mont- 
gomery Ward mail order house. All 
merchandise is guaranteed to give 
satisfaction or your money will be 
refunded, including shippii 3 charges. 


TIME PAYMENTS 


Now, aviation supplies and equipment 
are available to you on Ward's Time 
Payment Plan. A small down payment 
brings you the merchandise on any 
order totaling $10 or more. You may 
purchase helmets, goggles, jackets, 
flying suits, work clothes, spark pl 
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batteries, propellers, plane parts, tools, ‘ame 
airplane finishes, etc., this convenient 
way from Ward's. Street 
Mail coupon for complete information Town 


MONTGOMERY WARD & CO. - 
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Monigomery Ward & Co. 
Chicago 7, Ill. 


Please send me free Aviation Equipment 
and Supplies Catalog. 


Iam a Pilot [J Student Pilot Mechanic (J 
Airport Operator [J 


CHICAGO 


BALTIMORE ALBANY ST. PAUL DENVER KANSAS CITY PORTLAND OAKLAND FT. WORTH 
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many sheets as may be required for the 
thickness of the plastic panel being 
manufactured. This thickness may vary 
from two or three sheets to be bonded 
to a thin piece of veneer up to enough 
sheets to make a solid panel an inch or 
more thick. The mats then may be sent 
to other processors to be compressed 
under heat to their specifications or 
pressed into panels in Consolidated’s own 
factory. Once manufactured they are 
sawed or blanked to the required size. 

On the presses, the mats are com- 
pressed between giant mirror-like steel 
sheets to give them their surpassing 
smoothness. The compression is carried 
on at a temperature of about 300° and 
at pressures ranging from 75 to 250 
pounds per square inch, depending on 
the type of material being processed. 
The largest panels made and delivered 
so far are 78x186 inches or 6 ft. 4 in, 
by 15 ft. 6 in. Presses now in use could 
make slightly bigger panels. 

When the paper plastic is bonded to 
wood it is known as “composite” mate- 
rial and the manufacturing process is 
similar to the production of all-Conso- 
weld panels except that the pressure and 
heat varies with the type of wood used. 
Some composite panels have been made 
as thin as one-sixteenth of an inch thick, 
including paper plastic on both sides of a 
thin wood sheet. The plastic is bonded so 
tightly to the wood that when broken 
either the wood or the paper base breaks 
before the bonded joint. Both plywood 
manufacture and the bonding of the 
paper plastic to one or both sides of a 
wood core or of plywood can be carried 
on simultaneously, and Consolidated offi- 
cials expect that extension of the use of 
the composite material will see substan- 
tial development of this process. 

The phenolic resin used as a binder 
in the manufacture of paper plastics is a 
product of the Bakelite Corporation. 
While it is often referred to as a “thermo- 
setting” plastic, which means that once 
heated and cooled it sets permanently, 
actually it is not completely so, It can 
be re-heated and worked to a certain 
extent, through the post-forming process. 

The paper plastic material can be bent 
hot into certain simple curved forms but 
for sharp or compound curves a mold 
must be made and the material hot- 
pressed. In extreme compound curves, 
flaked impregnated aircraft paper is 
necessary. Extensive molding, while per- 
fectly feasible, has not yet been under- 
taken, however. 

As it emerges from the press the plastic 
is amber and translucent. At present 
several additional colors, obtained by 
dyeing the resin, are being used, and 
Consolidated engineers are confident that 
the material can be produced in any 
color. Such colors may be solid through- 
out the panel or merely given to the two 
or three surface sheets. 

Besides being used for fittings and 
structural elements in aircraft construc- 
tion, the plastic may serve as a stressed 
skin covering or merely replace surfac- 
ing fabric. It may be glued, riveted or 
bolted to itself or to wood. The time 
may come when entire airframe struc- 
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© 1944, The Studebaker Corporation 


When the Marines got Lukavich they took a good man 


But his team-mate father still builds 
Cyclone engines at Studebaker 


Studebaker-built Cyclone engines keep 
swarms of Flying Fortresses flying — 
And Studebaker craftsmen build much 
other vital war matériel, including vast 
quantities of heavy-duty war trucks. 
Studebaker is proud of its part in our 
country’s huge war production program. 


WENTY-ONE years ago last Jan- 
uary, a mechanic named Paul 
Lukavich signed this first pay 
voucher as a Studebaker employee. 
His son Steve, now in the Marine 
Corps, was then a chubby baby 
two years old. 

When Steve Lukavich reached 
nineteen, he followed a custom 
that’s generations old in South 
Bend and joined his father in the 
Studebaker factory. 

They worked there together till 
a year ago when Steve became a 
Marine. 

Like the Lukaviches, many other 
Studebaker father-and-son teams 
have parted company for the dura- 
tion—but the solid principles of 


Studebaker craftsmanship endure. 
The huge quantities of Wright 
Cyclone engines that Studebaker 
builds for the Boeing Flying For- 
tress—the tens of thousands of 
Studebaker military trucks in the 
service of the United Nations and 
the other vital Studebaker war ma- 
tériel—are your assurance of the 
kind of quality to expect when the 
war is won and Stude- . 
baker car and truck manu- (RSRTY: 
facturing can be resumed. 


STUDEBAKER 


Builder of Wright Cyclone engines for 
the Boeing Flying Fortress, big multiple- 
drive military trucks and other 
vital war matérie! 
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tures are manufactured from it in preci- 
sion molds. Reinforcing ribs can be 
molded directly into it. 

But it need not be confined to aircraft 
building. The paper plastic will have 
uses wherever light weight and strength 
are desired, or where imperviousness to 
weather and salt water are demanded. It 
could be used in manufacturing boats 


FLYING 


or refrigerators, freight cars, floors for 
buildings or in permanently weather 
proofing and protecting the outer walls of 
wooden houses, Such houses would 
never need to be painted. 

Its producers carefully emphasize that 
Consoweld is not a substitute for any ex- 
isting product but an entirely new mate- 
rial. Conservatively they predict only 
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that “it will find its place” in a post-war 
world. But that it is destined for wide- 
spread use seems certain. George W. 
Mead, president of Consolidated, is not 
interested in manufacturing plastic 
gadgets or doorknobs. He has greater 
visions and when the war is won his 
company will have gained the necessary 
experience to make them come true END 








Should Surface Carriers Operate Airlines? 


(Continued from page 31) 








insure maximum development of United 
States air carriers as an instrument of 
international commerce after the war? 
The shipping officials’ arguments are go- 
ing to command increasing attention as 
aviation planning moves forward. 

For that reason, consideration of the 
question was deferred when the Lea bill 
to amend the Civil Aeronautics Act of 
1938 was before the Committee, and has 
been made the subject of special legisla- 
tion—the Bulwinkle bill to amend Sec- 
tion 408. There is nothing in the Bul- 
winkle bill to give solace to steam- 
ship companies. It merely is a vehicle 
whereby the maritime interests will be 
given an opportunity to testify in favor 
of their operating air services. It is this 
bill to which Admiral Land would ap- 


pend the amendment recommended in his 
report to Representative Lea. 

Post-war planning is going forward 
more rapidly, perhaps, within the Mari- 
time Commission than in many Govern- 
ment agencies. 

The arguments the Maritime Commis- 
sion’s aviation committee may be ex- 
pected to present Congress will empha- 
size that: 

(1) Combined operation of surface and 
air carriers is necessary to meet foreign 
competition, in the interest of expanded 
trade and in the interest of national se- 
curity. 

(2) The steamship companies have 
world-wide networks of trade, trained 
personnel long-experienced in overseas 
commerce, intimate knowledge of trade 
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"We just thought you'd like to hire a couple of hostesses who 


wouldn't run off to get married and leave you in the lurch!" 
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sources, confidence of travellers and busi- 
ness houses. 

(3) There is ample opportunity for air- 
lines and steamship companies to de- 
velop overseas air transport side-by-side. 

(4) Entirely separate organizations op- 
erating the same trade route will make 
for increased overhead and resulting in- 
creased cost to the passenger or shipper 

(5) There will be a large shift of pas- 
sengers to air and the steamship company 
not permitted to use aircraft will be at a 
disadvantage. 

Opponents argue: 

(1) Airlines have acquired adequate 
overseas experience during the war and 
there is no necessity for tying develop- 
ment of aviation to a steamship back- 
ground. 

(2) Increased air passenger travel will 
create more business for the steamship 
companies than it displaces. 

(3) Aviation is a rapidly developing 
instrument of transportation and com- 
merce whose control should be left en- 
tirely in the hands of those responsible 
for its present advanced state. 

(4) The steamship companies may not 
be able to finance air transport because 
of the enormous amounts they will have 
to spend in rehabilitating their fleets after 
the war. Although they have amassed 
substantial profits during the war from 
insurance collections and rentals and 
requisitioning of their ships by the Gov- 
ernment, they will need these funds to 
purchase new ships being built by the 
Government 

Unless the present law is amended, it 
appears the merchant marine will have 
to remain on the ocean. The CAB is in- 
structed in the section now under fire— 
408—to grant no certificate to a non-air 
carrier to operate planes unless it finds 
that the transaction will promote the 
public interest and will not restrain com- 
petition. And even then, the planes 
could be used by the surface carrier only 
in their operations. 

The major test of this law was made in 
the American Export Lines case. The 
CAB granted a certificate to the steam- 
ship line’s aviation subsidiary, American 
Export Airlines, because the airline vas 
set up before the Aeronautics Act of 1938 
was enacted. But when Pan American 
Airways appealed to a Federal court. the 
court virtually ruled that the Board’s 
certificate would be valid only if the air- 
line divested itself of the steamship line’s 
control because the airline was not being 
used in the steamship line’s operation. 
The Board has given American Export 
Airlines until October 25, 1944, to show a 
plan of divestment. END 
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INDIAN 
TRAIL BLAZERS 





Take the right fork... or the left... there’s fun, fellow- 
ship and the greatest sport in the world just waiting for 
you when you own an Indian, America’s most famous 
motorcycle. With an Indian, you'll enjoy a thrilling 
new freedom...away from plodding traffic lanes. You'll 
be able to explore those out of the way places no car 
can ever get to. On smooth highways or country roads 
... you'll find that your Indian ride will be incredibly 
smooth. You'll experience a feeling of safety and con- 
fidence you never believed possible. Make your plans 
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now so that when this war is won, you can enjoy motor- 
cycling at its finest, astride an Indian. 


INDIANS OFF TO WAR 


Right now, all new Indian Motorcycles go straight to 
war, and what a fighting record they’re turning in! But 
new, improved, postwar Indians are already being blue- 
printed. They’re the motorcycles to wait for! 


BUY WAR BONDS NOW 
TO BUY AN INDIAN LATER 


Indian Motocycle Company 
Springfield, Massachusetts 
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Advances 
include 
electric 
welding 
of side 

terminals 


maximum 


full visual 


EXTRACTOR 
POSTS 

FOR WIDEST 

RANGE OF 

MOUNTINGS 
Illustrated at 
top No. 1075 
for 3 A G fuses 
for radio and 
other currents. 
Screw-driver 
operated (Un- 
derwriters’ 
spec.); also 
finger-oper- 
ated. No. 1087 
similar type 
for 8 AG fuses. 
Aircraft Littel- 
fuse types at 
right. 





tractor Post No. 1075 ex- 
emplifies new construc- 
tion with side terminals 


EXTRACTOR POSTS 


Better conductivity and strength for 
resistance to 
severe vibration insured by electric 
welding, making terminals integral 
with inside of shell. Strong body 
molded black bakelite for insulation, 
and prevention 
shorts, positive Fuse Grip permitting 
shock-proof inspection, 
knob that pulls and holds fuse, Special 
Grip preventing fuse from dropping 
out are other Littelfuse factors. 
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Oceanic Shuttle 
(Continued from page 86) 





Knox, Secretary of the Treasury Henry 
Morgenthau, Harry Hopkins, W. Averill 
Harriman, Donald Nelson and Wendell 
L. Willkie. 

Names outstanding for accomplishment 
in wartime air transport flying are plenti- 
ful in the Pan American flight crews. In 
the Pacific, Capt. J. H. Hamilton made 
aviation history when he brought the 
Philippine Clipper from Wake Island to 
the U.S. mainland shortly after the Jap- 
anese struck at Pearl Harbor. Later, in 
command of a Navy transport forced 
down at sea by engine trouble, Captain 
Hamilton directed repair operations 
which enabled the craft to proceed to its 
destination after 42 hours of riding out 
18-foot swells. 

Flying for the Air Transport Command, 
a veteran captain of Pan American’s At- 
lantic Clipper. Capt. J. H. Hart, recently 
completed a round-trip flight across the 
| Atlantic in less than 24 hours. Previously 





50,000 miles in the West Indies, Central 
and South America. 

Since inauguration of regular, sched- 
uled service from Key West to Havana 
in October, 1927, Pan American had built 
up a worldwide airway network of 88,- 
478 miles by December 7, 1941, pioneer 
ing across both the Atlantic and the 
Pacific 

From the moment the first Jap bomb 
fell at Pearl Harbor, Pan American 
Clippers have been continually in war- 
time transoceanic service. All bases ‘n 
the Pacific, all Clippers and flight crews 
were put at the command of the US. 
Navy immediately. Four Clippers were 
caught in areas under attack. 

En route to Guam when war broke, 
the Philippine Clipper returned to Wake 
Island to undertake a patrol flight for 
the Marine commandant there. Caught 
by the Jap attack. the Clipper stayed on 
at Wake to evacuate civilian personnel. 
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Front 
mounted. 
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Captain Hart had set a record for 12 
Atlantic crossings in 13 days 
| Capt. Howard M. Cone commanded 
the Clipper which carried President 
| Roosevelt. while Capt. Richard W Vinal 
was skipper of another Clipper which 
accompanied the President on the trip. 

In command of two round-the-world 
flights made by Pan American Clippers 
under wartime orders were Capt. Robert 
Ford and Capt. William M. Masland 

Pan American’s services for the mili- 
tary, operated with military transport 
aircraft, cover routes assigned by the 
ATC and the NATS in accordance with 
the changing requirements of world 
strategy. Such services for the Army 
| and Navy by Pan American crews ex- 
|ceed by far the total plane miles flown 
by the company on all its civil routes to 
| 46 countries and colonies. For in addi- 





tion to its military services, Pan Amer- 
ican civil operations serve between the 
United States and Europe and the Brit- 
Hawaii, 
£ some 


ish Isles, the Belgian Congo, 
Alaska, and an airway network 







"Some guys nave more darn nerve!” 





VAvanx's . 
“ SERVICE 
STATION 








Narrowly missed by a bomb which de- 
stroyed her dock, and with 23 bullet 
holes in her fuselage, the Philippine 
Clipper hit Midway and Pearl Harb on 
the way back to San Francisco, where 
her skipper delivered the first eye-wit- 
ness intelligence reports of the attacks on 
Midway and Pearl Harbor. 

The Hong Kong Clipper was destroyed 
at its moorings during the Japanese at- 
tack on the crown colony. The Pacific 
Clipper, over in the South Pacific at the 
time, flew home from New Zealand, 
arcund the world to New York. 

On the Atlantic, the Clippers never 
missed a schedule on the routes linking 
the United States with Europe, and on 
both oceans Pan American teamed up 
with the Army and Navy for the rapid 
movement of personnel and material in 
the speedy extension of air transport net- 
works to distant overseas points. The 
routes and schedules of these military 
services are military secrets, but they 
now serve every fighting front with the 
exception of Russia—and even the Rus- 
sian front is served indirectly. 


END 
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OF YOUR FUTURE 


Tg 


OOK 10 THE FUTURE, Youth of America! 

When war wings become wings of com- 

merce, there will be broad, new horizons in 
aviation for trained men. 


Will you be ready to meet the challenge? Will 
vou be prepared to take advantage of those ex- 
citing new postwar opportunities? 


Many far-sighted young men are insuring their 
tuture in Aviation mow. They are enrolling for 
Lewis’ September 15, 1944 classes in Aeronau- 
tical Engineering. This is a comprehensive four 
year course—the equivalent of five—and found 
only at Lewis. It gives the student broad cultural 
training as well as thorough technical training 
which equips him for a responsible, big-pay- 
ing career. 


The fact that Lewis is training Aviation 
Cadets for Navy limits the number of enrollments 
which can be accepted in this new specialized 
civilian training program. It means first come— 
first served. So don’t delay—write Lewis today! 


WRITE FOR NEW FREE CATALOG 


Plan your Future in Aviation now with 
the help of the new Lewis catalog. Here 
are 42 colorful pages of pictures and 
detailed description of Lewis facilities, 
accommodations, faculty and curricu- 
lum. Don’t miss it! Fill in the coupon 
and mail today for complete information. 


CONTRACTORS T 
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CARBURETOR TESTING in the shops of the Lewis School. At Lewis students 






put theory into actual practice in well-equipped shop laboratories. 





AS ONE OF AMERICA’S OLDEST aero- 
nautical colleges, Lewis instruc- 
tion in aerodynamics is the finest 
offered anywhere. Here student is 
testing plane performance in wind 
tunnel designed for that purpose. 


SCHOOL OF AERONAUTICS 


LEWIS 


LOCKPORT, ILLINOIS 
Dept. F-4 


| am especially interested in. 
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FULLY ACCREDITED by both Federal 
and State Aeronautical Authorities 
as well as the United States Office of 
Education, Lewis training in Preci- 
sion and Propellers is basic and 
thorough. All types are studied. 


[_] Aeronautical Engineering 
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merican Evaluates Pound Saved 
on a Plane at *600°° 


SAYS CHARLES A. RHEINSTROM, 
V. P. TRAFFIC, AMERICAN AIRLINES 


“The necessity for exercising the 
strictest control over a plane’s empty 
weight is constantly being brought 
home to the manufacturer by the 
airlines. Pounds saved on military 
planes, of course, mean additional 
speed, range, armor, firepower— 
factors which cannot be evaluated 
in money. In commercial aviation, 
however, a lifetime price tag can be 
attached to reduced weight. It is 
estimated at American Airlines that 
the figure on that price tag amounts 
to $600.00 during the first five years 
of the life of a plane for each pound 
saved.” 

SEND FOR BOOTS 
WEIGHT-SAVING BOOKLET TODAY 
Comparative weights of various types of 
self-locking nuts comprehensively reviewed 
for the convenience of aircraft designers, en- 


gineers, operating and maintenance personnel. 
Copy will be sent you, free, upon request. 


UP TO 60 LBS. PER PLANE SAVED BY BOOTS NUTS 


e Standard fastenings for all types 
of military planes—fighters, 
bombers, cargo carriers. 
e Will be standard on commercial 
planes also after victory. 
e Far lighter, but tougher than 
similar fastenings. 
@ Approved by all government 
aviation agencies. 
ANCHOR NUT—WING STYLE 


pe - This is one type of the famous 
e “Outlast the plane. Boots All-Metal Self-Locking Nuts 


SELF-LOCKING NUTS 


Boots Aircraft Nut Corporation, General Offices, New Canaan, Conn., Dept. # 


@ Can be used over and over again. 


At 
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pe “There is a tremendous demand for trained men and 
_. > women in practically every branch of Aviation, right 

new. And it is those who enter the field now, who 
My "will be the leaders in Aviation’s great program of 
2 "post-war expansion. 


~ Would you like to design airplanes? Build them? Fly 
them? Keep them flying? Instruct? There’s a world 
of opportunity, whatever branch you select. And 
Embry-Riddle, in beautiful Miami, can give you 
exactly the training you need. Now is the time to act. 
Mail the coupon and let us send you the complete 
\ story of Embry-Riddle training and how it has put 
thousands of men and women on the road to real 
success in a field of vital importance. 
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SCHOOL OF AVIATION 
en 30, Florida 


Dean of Enrollments, Dept. 3. Please send information 
about aviation training at Embry-Riddle. 


CO Flight Training D Aircraft Drafting & Production 
(CD Aircraft Engine Mechanic Course Illustration 


CD Aircraft Mechanic Course AN Serene 


‘ Master Instrument Course 
OD Aircraft Drafting & Design Link Instructor's Course 
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Proposed CAR Revisions 
(Continued from page 47) 








way, must keep to the right of the center 
line of the airway, except: 

(a) when impracticable for reasons of 
safety; 

(b) when otherwise instructed or au- 
thorized by an airway traffic control cen- 
ter of the Administrator; 

(c) inbound aircraft operating on in- 
struments and using the on-course signal 
of the radio range; or 

(d) when landing or taking off. 

60.050 Crossing range approach 
channel. Aircraft crossing a range ap- 
proach channel must give way to air- 
craft proceeding along and within the 
range approach channel, and in addition, 
aircraft when crossing a range approach 
channel more than 1,500 feet above the 
ground or water must do so at a constant 
altitude and at an angle of not less than 
45°. 

60.06 Aircraft lights. 
set and sunrise: 

(a) aircraft parked or moved within a 
lighted landing area must display suffi- 
cient lights to mark the location of the 
aircraft unless otherwise illuminated; 

(b) seaplanes on the water must dis- 
play the lights required by the regula- 
tions of the United States governing the 
navigation of vessels on the water; and 

(c) aircraft in flight must display po- 
sition lights. 


Between sun- 





SNYDER’S ‘‘COMBINED OPERATIONS”’ 


Provide the Fastest Overhaul and Repair Service Obtainable 
Anywhere in the Middle West. All Work is Done at Chicago. 
Complete Machine-Shop Service. 


60.07 Distress signals. Signals used 
in case of distress must, where prac- 
ticable, be as follows: 

(a) S OS for radiotelegraphy. 

(b) MAYDAY for radiotelephony, 
(When, owing to the rapidity of the ma- 
neuvers to be accomplished, an aircraft 
is unable to transmit the intended mes- 
sage, the signal P A N not followed by a 
message retains such meaning.) 

(c) NC for international code flag 
signals of distress, and 

(d) A square flag having either above 
or below it a ball, or anything resembling 
a ball. 

60.08 Fog signals. In fog, mist, or 
heavy weather, an aircraft on the water 
in navigation lanes must signal its pres- 
ence by a sound device emitting a signal 
for about five seconds at one-minute in- 
tervals. 

60.09 Emergency rules. The air traf- 
fic rules do not apply to emergency situa- 
tions where immediate action is required 
to avoid danger which could not have 
been reasonably foreseen, unless the 
emergency situation shall be found to 
have been caused by the carelessness or 
intentional acts of the pilot. 

60.1 Contact flight rules. In addi- 
tion to the preceding general rules, the 
following rules govern flight when the 
attitude of the aircraft and its flight path 
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can at all times be controlled by means 
of visual reference to the ground or 
water. 

60.10 Weather minimums. Flight un- 
der contact flight rules may be made only 
if there is a ceiling of at least 1,000 feet 
and visibility of at least three miles ex- 
cept when made in a contro] zone and 
cleared by the air traffic control tower. 

60.11 Weather changes. If weather 
conditions below the minimum prescribed 
are anticipated or are encountered en 
route, a landing must be made as quickly 
as practicable or the course of the flight 
altered so that it may be made in contact 
flight weather unless such flight can and 
does proceed in accordance with the in- 
strument flight rules. 

60.12 Flights in the vicinity of land 
ing areas. Flights in the vicinity of land- 
ing areas must comply with the following 
rules: 

(a) Aircraft approaching for a landing 
must comply with the established traffic 
pattern or circle the landing area suff- 
ciently to observe other traffic, unless 
other instructions are received from the 
air traffic control tower. 

(b) Aircraft taking off from a landing 
area must conform to the established 
traffic pattern, if any. 

(c) All other aircraft flying below 1,5W 
feet must deviate to the right sufficiently 
to avoid at a safe distance flights under 
(a) and (b) above. 





(d) All turns when approaching for: 
landing or after take-off must be to the 
left unless otherwise directed by an ai 
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MUNICIPAL AIRPORT 
Chicago 38, Illinois 


SULLIVANT AVENUE AIRPORT 
Columbus 4, Ohio 








MAGNAFLUX 
your steel engine : 
and plane parts 

for hidden defects 


MAGNAFLUKXING is to engine overhaul and 
repair what X-ray photography is to medical exam- 
ination. It reveals quickly and clearly surface and 
sub-surface damage, such as wear-fatigue, that 
cannot be detected in any other way — insidious 
defects on which your very life may depend. 


SNYDER’s Magnaflux operators are skilled 
technicians. They do fast and thorough inspecting 
jobs on complete engines and parts and on plane- 
parts of steel. When parts are sent, one-day service 
is the rule. Flat-rate prices prevail on most opera- 
tions. Every Magnafluxed job carries SNYDER’s 
accurate Magnaflux Inspection Report for your 
records. For fast, efficient service, send your mag- 
nafluxing business to SNYDER’s. 


APPROVED REPAIR STATION No. 294 
MAGNAFLUX LICENSE No. 166 


SNYDER AIRCRAFT 
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PITMAN AERONAUTICAL BOOKS have won universal acclaim in 
the miracle of American Aircraft production . . 
young people to take up careers in aviation—helping beginners to 
advance more rapidly—serving as reference works for designers, en- 
gineers and mechanics—as basic texts for instructors and students—as 
consultative assistance in both factory and field training programs. 
Leading manufacturers (such as Douglas, Martin, Lockheed and Bell) 
have applauded Pitman Aviation Books for their contributions to plant 
efficiency—both the American and British Air Forces have used and 
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commended these outstanding publications. 
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. Aircraft Sheet Metal Work 


By H. E. Boggess 
138 pp. illus Published 1941. . Price $1.00 
Grotininary Aeptene Design 

Cant. R 


= Published foal. . Price $1.00 
Aircraft Blueprint Reeding 

by H. V. Almen and R. K. Mead 

127 pp., Revised 1942........... Price $1.00 
Practical Mathematics of Aviation 

By A. EB. Downer 

144 pp.. Revised 1942............ Price $1.00 
Aircraft oy Methods 

7 a N.C. Barthol 

138 pp.. ilus.. Published 1940..... Price $1.25 


Elementary Acrodynemies 


By Group Cap. D. M. Hume 
pp., illus., Published ee Price $1.58 
The Aircraft Propeller 
By R. Markey 
174 pp.. illus., Revised 1942....... Price $1.58 


Aircraft mapa ag 
By D. J. Brimm and H 
512 pp., 700 illus., Published On.. Price $2.50 


Aircraft Engine Malntonance 
re D. J. Brimm and H 
479 pp.. 500 lLlus., Published Press. -Price $2.50 


Experimental Aerodynamics 
By H.C. Pavtan 
in pp., 80 illus. Published 1940... Price $2.56 


11. Soaplanes _ 


12. 


13. 


14, 


15. 






y D. J. Brt 
188 pD.. 69 titus Published 1937.. 


Lightpions Flying 
-- A ngewtesche 
21 DD.. “a {iius. Published 1939...Price $2.58 
Flight Without Power 
oy Major L. Barringer 
262 pp., 112 illus, Revised 1942... Price $3.00 
Aircraft Materials and Processes 
By G. F. Ttiterton 
356 pp., Ulus., Published 1943..... Price $3.00 


Airplane Becign Manual 
) F. K. Teichma 
8 pp. 179 illus.. “Revised 1942... Price $4.50 


Aircraft Radio & Electrical Squipmont 
By H. K. Morgan 
384 pp., 80 illus., Revised 1941.... 


-Price $2.56 


Price $4.50 
Aeronautionl Meteorology 
By @ F. Taylor, Ph.D. 
472 pp.. illus., Revised 1940.......Price $4.50 


Automotive Engine Testing 
By F. M. Gruber 
477 pp., 238 illus.; Published 1940..Price $4.75 
Aircraft Btosols 
oy P. 4. Wukinson 
DD.. 160 illus.. "Published 1940..Price $6.00 
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AUTHORITATIVE 


More than FIFTY FAMOUS TITLES comprise the internationally 
known library of Pitman Aviation Books—they include recognized texts 
for every branch of aeronautics—theory, production and flight. You can 
depend upon Pitman Books—because they are written by recognized 
authorities—because they are new and up-to-the-minute on every latest 
development in aviation—because they are edited with such extreme 
care—because they are concise yet comprehensive, easy to understand 
and completely practical. The name PITMAN is known wherever 


*planes are planned, made or flown! 


Photogrammetry 
Bu Col. B. B. Talley 

620 pp.. 300 tllus., bublished 1938. Price $10.00 
Outline of Air Transport Practice 

By A. EB. stag 

412 pp.. illus.. Published 1941 
Aircraft Mechanic's Pocket Manual 


By J. A. Ashkoutt 
176 pp.. Ulus., Revised 1942....... Price $1.58 
Machine Tools in Aircraft 
By R. R. Nolan 
pp.. illus., Published 1941..... Price $1.59 


Airerett Torch | we" ding 
on Bor 
My Dp.. ‘tus. Published 50G8..c00% Price $1.59 


Ana ytical Design of High Speed In- 
ternal Combustion Engines 


Fy Aph M. Cousins 

pp., illus., Published 1941..... Price $3.50 
Industrial Plastics 

oy, 5. R. Simonds 

398 pp., illus.. Revised 1942....... 


Price $4.58 
Metal Aircraft Construction 
ow. Langley 
320 pp.. illus.. Revised 1941....... Price $5.00 
Aircraft Apprentice 
1 Aemangg | parwrene 
144 pp., illus., Published 1942..... Price $1.58 


Aircraft Assembly 

By C. F. Marschner 

127 pp., illus.. Published 1942..... Price $1.08 
Modern teeny 


$y" 195, stu? Gate tables, 
us, 
Pupikhed 194 oceeerecoveseveces Price $4.50 
Wood 3d Technology 
} ow L2. Ttemann 
oceeecevesscoseseces Price $3.50 


pos Engine and Metal Finishes 
By Myron A. Coler 

137 pp.. illus., Published 1942.....Price $1.50 
Aireratt Riveting 

#5. R. Lear and J. B. Dilion 

128 pp., lilus., Pubilshed 1942... 
The Amertenn Student Flyer 
Mart C. Hamburg and George am T 

700 pp., illus., Published 1942..... 31.40 
Private Pilot's Handbook 

- A G. Norwood 

264 pp., illus., Published 1942..... Price $2.50 
Aircraft Spot and Seam Welding 

ge Kuntz 

illus.. Pubii< eu tv4" 


Urta 


By Geor, 
114 pp. 


$1.25 


Following are typical Pitman titles—nucleus of a well rounded en- 
gineering library. Order with coupon, or send for complete catalog. 
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37. America Fledges Wings 
By R. M. Clevelana 
2 pp.. illus.. Published 1942..... Price $2.50 
39. ete Air Navigation 
By D.C. T. Bennet 
398 pp.. Ulus., Published 1942..... Price $5.09 
40. Introduction to Aeronautical Engi- 
neering 
a. Volume | i —— paral Price $2.75 
b. Volume Il —Structures........ Price $2.25 
c. Volume lil—Materials beseesees Price $3.00 
41. Marine Aircraft Design 
$46 pp. illustrations, diagrams; and 
DD.. ° 
ha sre anne Price $4.58 
42. Practical Aircraft Stress Analysis 
oD. R. Adams 
168 pp.. Published 1940........... Price $2.50 
43. Air Transportation Navigation 
Py FP. H. Redpath and J. M. Coburn 
618 pp.. illus., Published 1943..... Price $5.00 
44. Guttine of Weather Science 
Li. C. 
DD.. ittus.. Published ee Price $2.58 
45. Fredestion Planning and Control 
By H D. MacKinnon, Jr 
ME cadicdakncchstabeas Price $3.75 
46. Metal Forming oy Flexible Tools 
7, Aled nd Stanley S. Kogut 
tities. ublished 1943... Price $3.00 
47. Girl's Mechanic Handbook 
f°. J. Brimm, Jr 
150 pp., illus.. Published 1943..... Price $1.75 
48. Airfield Planning and Concealment 
oy, Mase Merrti E. De Longe 
200 pp., illus., Published 1943,,... Price $4.00 
50. Learning to Navigate 
Weems & Eberie 
144 pp., UlUS. .....csecccecceess + PTO $2.08 
51. Mechanical Vibrations 
By &. K. Bernhard 
TED PD. WB ce ccccccccccccceccess Price $3.56 
52. Modern Metallurgy for Engineers 
By Frank T. Sisco 
2 pp.. illus.. Publisned 1¥41 . Price $4.58 
80. Aircraft Electrical Engineering 
By F. G. Spreadbury 
2f2 pP., illus. Published 1943... Price $6.00 
81. Hight Testing ot Production Aircraft 
J. A. Crosb 
fdo"bp pp., illus. ublished 1943.....Price $3.00 
82. Medical Aaposts « of Aviation 


By Captain Ernst J 


M.D. 
118 pp.. illus. Published 1943..... Price $3.00 


Order from your local book store or use this coupon and order by number from list 
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traffic control tower or unless the Admin- 
istrator has prescribed a different pro- 
cedure for the landing area. 

60.2 Instrument flight rules. Flight 
under the following conditions must be 
made according to instrument flight 
rules: 

(a) in weather conditions in which the 
visibility is less than three miles or the 
ceiling less than 1,000 feet, or 

(b) in closer proximity than 500 feet 
vertically or 2,000 feet horizontally to a 
cloud formation, or 

(c) whenever the attitude of the air- 
craft and its flight path cannot be con- 
trolled at all times by visual reference 
to the ground or water. 

60.21 Fuel requirements. Sufficient 
fuel and oil, considering the wind and 
other weather conditions forecast, must 
be carried: 

(a) to complete the flight to the point 
of the first intended landing, and there- 
after 

(b) to fly to and land at an alternate 
airport designated in the approved flight 
plan, and thereafter 

(c) to fly, at normal cruising con- 
sumption, for a period of 45 minutes. 

60.22 Alternate airport. At least one 
alternate airport must be specified in the 
flight plan where the weather reports and 
forecasts indicate the weather conditions 
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are and will remain, until time of ex- 
pected arrival, at or above a ceiling of 
1,000 feet and visibility of three miles. 

60.23 Instrument flight plan. Prior to 
take-off from any point within an airway 
traffic control area and prior to entering 
such an area, an approved flight plan 
must be filed with the airway traffic con- 
trol center of the area in which the flight 
originates. No flight plan shall be sub- 
mitted until after the pilot has made a 
careful study of available current weather 
reports and forecasts and believes the 
flight can be made with safety. Such 
flight plan must contain the following in- 
formation: 

(a) the aircraft identification mark; 

(b) the type of aircraft involved and 
the number of aircraft making the flight, 
if the aircraft are in formation and on 
only one flight plan; 

(c) the name of the pilot, or if in for- 
mation the name of the flight commander; 

(d) the point of departure; 

(e) the cruising altitude or altitudes 
and the route to be followed; 

(f) the point of first intended landing; 

(g) the cruising airspeed; 

(h) transmitter frequency; 

(i) the time of departure; 

(j) the estimated elapsed time until 
arrival on the ground at the point of first 
intended landing; 
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(k) the alternate airport or airports 
and 

(1) any other pertinent informatio 
which the pilot deems useful for contro 
purposes or which may be requested by 
an airway traffic control center. 

60.230 Flight plan changes. A chang 
must not be made en route in any ap 
proved flight plan until approval has firs 
been obtained from the airway traffe 
control center of the Administrator fo 
the area in which the flight is progressing 
unless an emergency situation arise 
which requires immediate decision and 
action, in which case, as soon as possible 
after such emergency authority is e& 
ercised, the pilot must inform the prope 
control center of the new flight plan and 
obtain approval therefor. 

60.231 Notification of arrival. If th 
pilot of an aircraft has submitted, or av 
thorized the submission of, a flight plan, 
he must, immediately upon landing o 
upon completion of the flight, file an ar 
rival notice for transmission to the point 
of departure. 

60.24 Weather minimums. A fiigh 
must not be made to or from any airport 
or landing area when the ceiling is les 
than 500 feet or the visibility is less than 
one mile unless. cleared by an air traffic 
control tower operator of the Admin. 
istrator on duty in such area. 

60.25 Weather changes. If weather 
reports available to the pilot en route in 
dicate that the weather conditions will be 
below 500 feet or one mile at the airport 
of destination at the expected time a 
arrival, the pilot must proceed to an al- 
ternate airport where the ceiling and 
visibility expected to prevail on arrival 
are at least 1,000 feet and three miles 
respectively. 

60.26 Communication contacts. The 
pilot must maintain a continuous listen J 
ing watch on the appropriate radio fre 
quency and must, by radio, contact and} 
report as soon as possible to the appro 
priate communication station the timef 
and altitude of passing each radio fix or} 
other check point designated by the Ad-| 
ministrator or specified in the flight plan 
together with unanticipated weather con-} 
ditions being encountered and any other} 
information pertinent to the aircraft 
movement. 

60.260 Communication facilities. Ajr- 
craft utilizing air carrier communication} 
facilities must transmit information 4 
required in this paragraph through such f 
facilities, or such information may kf 
transmitted directly by radio, to the ap 
propriate agency or the Administrator 
(For further information concerning aids | 
to air navigation, see “Air Navigation J 
Radio Aids,” published periodically by 
the Administrator of Civil Aeronautics.) 

60.261 Communication failure. In the f 
event of inability to maintain two-way § 
communication with the appropriate 
communication station one of the follow J 
ing procedures must be observed: ; 

(a) Proceed in accordance with contact 
flight rules, or 4 

(b) Land as soon as practicable, or 

(c) Proceed according to the approved J 
flight plan, including any amended in § 
structions issued and acknowledged en 
route, maintaining the last acknowledged 
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‘ Claims are now being staked for America’s future in 
the air. Before you, now, lies an opportunity to take a place 
in the newest, most inspiring and largest industry in American history! 

Some military pilots, many of whom are now training at one of the 
Anderson Air Activities fields, will make aviation their career. Civilians 
who qualify, both men and women, are also training now at Anderson 
Air Activities for positions as civilian instructors during war, or Ferry 
Command Service Pilots. Some of these will stay in aviation. 

However, present expansion of Anderson Air Activities schools has 
created a limited number of openings for civilians to train NOW for 
post-war activity in aviation. By getting an early start you have greater 
assurance of a good position. Write for full details. 

Service men who are contemplating a career in aviation after the 
war are also urged to make reservations now, as they wiil be given 
first preference when post-war classes are formed. 
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TRAINING 


COMBINE BRITISH THEORY WITH AMERICAN PRACTICE 


World War II shows that both British and American engineering 
methods are vitally necessary for victory! The following home 
study aeronautical courses have been examined and approved by the 
Royal Aeronautical Society. These courses fit you for responsible 
work in aviation anywhere. They are of the highest technical 
standard but begin with elementary work if necessary. 

Endorsed by leading world engineers for over 15 years. Our 
students include officers and men of the R.C.A.F., the R.A.F. and 
other Allied air forces. Full investigation invited. 


A.F.R.Ae.S. Examination Aero Engine Course 

Air Ministry Exams for Ground Aircraft Apprentices’ Course 
Engineers Pilots’ ‘‘B’’ License 

Advanced Aeronautical Engineering Air Navigators’ Certificates 
and Aeroplane Design Matriculation (London) 


General Aeronautical Engineering B.Sc. (London) Pure Science 


Canadian Institute of Science & Technology, 
Limited, 
139 Chester Bidg., 219 Bay Street, Toronto, Ont. 


Please forward free of cost or obligation of any 


kind your 176-page Handbook, ‘“‘ENGINEERING 
OPPORTUNITIES.”’ 
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assigned altitude until the approach time last authorized, at 
which time a landing may be made. (Normal traffic will re 
sume as soon as the aircraft has landed or been accounted for, 
but in any event in not more than 30 minutes after the ap- 
proach time last authorized for the aircraft and acknowledged 
by the pilot of such aircraft.) 

60.27 Flight altitudes. Unless different altitudes are as- 
signed by an airway traffic control center of the Administrator, 
the following flight altitudes govern flights made in accordance 
with instrument flight rules: 

60.271 Along green or red civil airways. 

(a) Eastbound. Aircraft making good a true course of from 
0° (or 360°) to, but not including 180° must fly at an odd 
thousand-foot level above sea level (such as 3,000, 5,000, or 
7,000 feet). 

(b) Westbound. Aircraft making good a true course of from 
180° to, but not including 360° or (0°) must fly at an even 
thousand-foot level above sea level (such as 2,000, 4,000 or 
6,000 feet). 

60.272 Along blue or amber civil airways. 

(a) Northbound. Aircraft making good a true course of 
from 270° to, but not including 90°, must fly at an odd thou- 
sand-foot level above sea level (such as 3,000, 5,000, or 7,000 
feet). 

(b) Southbound. Aircraft making good a true course of 
from 90° to, but not including 270° must fly at an even thou- 
sand-foot level above sea level (such as 2,000, 4,000, or 
6,000 feet). 

60.28. Crossing a civil airway. Unless otherwise instructed 
by an airway traffic control center of the Administrator, a 
civil airway must not be crossed at an angle of less than 45° 
to such airway. 

60.3 MISCELLANEOUS RULES: 

60.30 Parachute jump rules. A person must not make any 
exhibition, test, training, or demonstration parachute jump, 
and no pilot or person in command of civil aircraft in flight 
shall permit any such parachute jump, unless the jumper is 
at all times at least 500 feet below and 2,000 feet horizontally 
from any cloud formation; and unless reasonable precautions 
are taken to ascertain that such jump will not create undue 
hazards to other aircraft in flight or persons on the ground. 

60.31 Air meet rules. An air meet must not be held or 
conducted, or authorized to be held or conducted, within 
the United States unless a certificate of waiver covering the 
activities of such meet is issued by the Administrator. All 
activities conducted under authority of such waiver must 
comply with the conditions and terms set forth therein. 
(Application for a certificate of waiver for an air meet 
should be made to the Administrator at least 15 days prior 
to the proposed air meet.) 

60.32 Certificate of waiver. When in the opinion of the 
Administrator (1) the public interest will be best served by 
the nonobservance of any part of the air traffic rules for a 
particular activity and for a limited period of time and (2) 
such nonobservance will not adversely affect safety in air 
commerce, a certificate of waiver may be issued by the Ad- 
ministrator. 

60.320 Duration. The duration of a certificate of waiver 
must be limited to the period prescribed on such certificate, 
except that it shall immediately expire at any time an author- 
ized inspector of the Administrator shall demand the surrender 
of such certificate after inspection or examination. 

60.4 Definitions. (It is thought advisable to delay the final 
drafting of definitions until comments on the proposals herein 
are received.) END 


The CAB Reports 


. S. AIRLINES are operating in commercial service only 
about 55 per cent of the number of planes used before requi- 

sition by the armed forces, according to the recent ann 
report of the Civil Aeronautics Board. Airline planes are 
now flown about one and one-half times as many miles daily 
as prior to June 1, 1943, and the average load carried per mile 
has increased 40 per cent, the board said. 

While mail service increased only two and one-half per cent 
over pre-war volume, express service has increased more than 
350 per cent and the aggregate loads of all traffic carried aver- 
aged almost the maximum capacity available per plane 
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e any § you to take as preparation for the post-war Aviation Era. 
jump, § 
flight } ot ssagsaeeiti 


oa 
per is i oe 
mtally 
utions —— oe Thousands of new airports will need trained = Traffic dispatchers for airline operations—men trained 


undue ~<A managers, dispatchers, traffic control and op- in handling air cargoes—still others for special passen- 


und. erations personnel ger and air freight problems, will open more fields to 
; ly trai ; 

eld o ( Meteorologists and weather forecasters will properly trained men 

within ; chart the flying conditions of the world—and 

ng the j 


As common as airplanes will be, special instruction in 
All direct the air traffic from our mony new fields flying, navigation, radio and meteorology will still be 
r. 


Engine tune-ups end overhauls will require veut necessary for safety and reliability. 








must 
nerein j numbers of men thoroughly trained to do o Production inspectors—and men trained in factory 
. onal q wide variety of mechanical work—for private assembly methods—will be required to maintain our 
: end commercial planes position of air-dominance and leadership. 
; prior 
q 
of the 


ad (2) 


‘ora | aq, (raining for Victory Now—and Security later 








in air 
re Ad- Today's training programs at Aero Tech are need to broaden their knowledge of air- 
, for Air Forces personnel or other govern- craft subjects by securing complete aircraft 
cnealll ment Divisions — in specialized subjects of mechanics, aeronautical engineering and 
sstnal aircraft repair and overhaul. While today’s airport operations courses when the war is 
render training, here and at most other institutions, over. Plans are now laid for this training of 
is helping greatly to win the war — it is high- veterans — and for civilians, too — write 
e final ly specialized, and war-trained men will for details today. 
herein Aircraft Data Book Wide 
used by aircraft plant employee: 
END E 03 o handy reference on hundreds 


oupon 





of production questions. Sold ot oO U te). | fe) D A 5 
plant stores—or order direct, use mA A I L Cc ve 
co 





Approved by CAA for Aircratt | AERO INDUSTRIES TECHNICAL INSTITUTE 


and Engine Mechanics Training § 5255 W. San Fernando Road, Los Angeles 26, Calif. 
Please send information on your Enclosed is $1.50 (check, money or- 
circraft courses—! am interested in der) for my covy of Aircraft Date 


mechanics, engineering, airport Book—to be sent to me post-paid. 


i 

! 

1 

— i 
amena | 
E R 0 | N management, flying (circle the sub- r 
D U 5 T R | , $ ject interested in). i 

! 

t 

I 

i 

i 


e only 
requi- 
annual 
es are & 
s daily 


r mile 










NAME enemas — 


ran nemon, TECHNICAL INSTITUTE }eeupeeee 


President 





ar cent 
e than 
1 aver- 
plane. 





5255 W. Son Fernando Road, Los Angeles 26, Calif 





city SS Eee 
A-69-PA 
‘meee sss mcm meme ee 





162 





For YOUR SUCCESSFUL 
POST-WAR AVIATION 
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INSTRUMENT TECHNICIAN 
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the zone of battle contact as the desirable 
mission of military aviation. He ob- 
| serves that in Italy “the maximum Amer- 
| ican air power has not been concentrated 
to add to the artillery preparation fire.” 
He notes that “we are using American 
bomber strength to bomb northern Italy, 
the Tyrol, Austria and the Balkans.” The 
German, Russian and Japanese policy 
of concentrating their air strength against 
enemy ground troops and warships is 
noted approvingly. He regrets that “our 
Air Force regulations grant third priority 
to the direct support of ground troops 
in the zone of battle contact.” 

In the nature of things no ground com- 
mander was ever satisfied that his troops 
had too much air support. Yet if recent 
experience in North Africa points to any 
| general conclusion (and this one is sub- 
ject to all the limitations described 
| above), it is that the hard and fast com- 
| mitment of air power to the direct and 
continuous support of ground troops in 
the battle zone cannot utilize the full po- 
tentialities of the air arm. 

Early in the Tunisian operation Amer- 
ican ground soldiers spoke with great 
| feeling about the apparent meaningless- 
|ness of the strategic bombing of Axis 
bases, shipping and communications, 
while Messerschmitts and Ju-88’s were 
“breathing down the necks of our troops.” 
Every individual jeep driver or motor- 
cyclist wanted his own air umbrella! Yet, 
when the real crisis of the campaign was 





= | reached—and the full weight of Allied 


Tpke ee ; 
| air power was thrown decisively into the 


balance—ground soldiers in Tunisia wit- 
nessed an unforgettable demonstration of 
what co-ordinated strategical and tac- 
tical air power could do. After “Tedder’s 
| carpet” of bombs rolled over the Afrika 
| Korps, all they could say was: “My God, 
| what a show!” 

| Of all patterns of air support, the so- 
called “umbrella” of planes over the troops 
is the least effective and economical. To 
expect close and continuous air support 
to ground forces is asking too much. 
| When General Reilly speaks of a sup- 
porting barrage not more than 200 yards 
| ahead of advancing troops, he is asking 
| for something which artillery alone can 


You will have just 60 days after you are “Discharged” to get your C. A. A. Certificate If you can’t pass 
a test on the Civil Air Regulations within the 60 days, you will have to take a complete written and 


Flight Test to get your Civil Pilot Certificate. 


A Log of your flight time will help you get that “Flying Job” 
The Operator wili want proof—He won't take your word for it. 


Steele's Log Books and C.A.A. Pilot Regulations are 100% up-to-date. Get yours now! 


PILOT LOG BOOKS 


No. 100—C.A.A. Pilot Regulations.......... $1.00 
No. 200—Pilot Log Book.............. oceoe ae 
No. 203—Senior Pilot Log Book............ 1.25 


No. 205—Master Pilot Log—size 5'/2” x 9'/44”—144 pages (new—Designed by Bomber Pilots)..... $t. 
We pay ordinary Postage — C.0.D. and Airmail will be extra. 


STEELE’S—Dept. F-4—2227 West Washington Bivd., Los Angeles 7, California 


DISCOUNTS TO: JOBBERS - DISTRIBUTORS - DEALERS - BOOK STORES - FLIGHT OPERATORS-SCHOOLS ETC. 


ILOTS IN THE WORLD” 


MILITARY PILOTS 


If you have a “Log Book" and can pass the written test on the Civil Air Regulations! 
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provide. Air power has demonstrated 
its ability to provide a sudden and over- 
powering concentration of bombs in a 
given area. It can strike with a sudden- 
ness and range possessed by no other 
weapon. Battlefields can be isolated; com- 
munications can be severed; enemy com- 
manders can be blinded. Air power can 
prepare the way for decisive break- 
throughs of armor and infantry, but it 
cannot be expected to police every corner 
of the battlefield to see that individual 
enemy riflemen do not rise from their 
foxholes to shoot at passing troops! 

When the materials of history are com- 
plete enough to base judgments on it 
may be found that one of the decisive 
reasons for Germany’s defeat was the 
doctrine under which it has employed its 
air force. The Luftwaffe regards the sup- 
port of ground forces as its primary mis- 
sion. Reduced to its simplest terms this 
means that the Luftwaffe is essentially 
a tactical air force. Where the situation 
demands it, ground officers may be in 
actual command of its forces. 

This entails an inescapable dispersal 
of air power and exposes it to destruc- 
tion in detail by an enemy capable of 
exploiting the full potentialities of con- 
centrated, flexible air power. It was pre- 
cisely this fact which caused Air Chief 
Marshal Tedder to observe on May 15, 
1943, that “the Germans do not know 
how to operate an air force.” Broadly 
speaking, the German air force has never 
carried out an effective strategic mission 





against a formidable adversary. As long 
as Germany was fighting against op- 
ponents lacking in air power (Poland 


air-ground c-ctrine 
worked brilliantly. But as soon as the 
Reich encountered new conditions and 
forms of resistance in Russia and was 
faced by effective strategic and tactical 
doctrines for the use of Anglo-American 
air power, the military disadvantages of 
her position increased rapidly. 

The present phase of the war has al- 
ready rendered the doctrines of the Luft- 
waffe obsolete. With the homeland under 
strategic bombing attack the Reich has 
had to call in its fighter planes from the 
battle fronts. This is a strange role fora , 
tactical air force and illustrates but one 
of the inadequacies of the German sys- 
tem. Nazi ground forces battling for 
their lives in Russia would no doubt like 
to have the fighter strength now concen- 
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INDIVIDUAL INSTRUCTION 


%* any time you wish and progress as rapidly as you fulfill 
*% assignments. 


grange the fact that individuals differ, Dallas 
Aviation School and Air College provides personal 
guidance for every student. 

Our experienced educators use modern methods of in- 
struction. Your classroom studies are given practical ap- 
plication in our workships where you receive individual 
assistance on latest type equipment. 

This plan of individual instruction permits you to enroll 
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trated in the Reich employed as an air 
umbrella over them. But there isn’t 
enough umbrella to go around. There 
never is! 

On the other hand Britain and the 
United States evolved a doctrine for the 
concentrated and flexible employment of 
air power in North Africa. This doctrine, 
now embodied in the Field Service Reg- 
ulations of the United States Army (FM 
100-20) and adopted by the British serv- 
ices, has been discussed before. 

Strategic bombing in advance of an 
invasion is a vital part of the air pat- 
tern. Thus the 50,000 air sorties flown in 
preparation for and in support of the in- 
vasion of Sicily were an essential con- 
tribution to the success of that operation. 
They made it possible for our troops to 
carry out the first stage of the invasion 
under advantageous circumstances. The 
air support could not drive the Germans 
from their strong defensive positions at 
Catania; that work had to be done by the 
hard fighting of the British Eighth Army 
and by the flanking operation of the 
American Seventh Army. But Allied air 
power established the conditions under 
which this could be accomplished with 
minimum losses. It drove the enemy 
from the sky, wrecked his air fields, dis- 
rupted his communication lines, blinded 
his ground commanders and cut off major 
support from the mainland. That’s about 
all the help a ground force can expect 
from an air force except for concentrated 
area bombing at critical points and times. 

Salerno was not a typical test case of 
the way in which the air pattern can be 
expected to work out in the invasion. Be- 
cause of the sudden breakdown of Italian 
resistance General Eisenhower risked a 
landing under conditions which might 
otherwise be regarded as unjustifiably 
hazardous. The landing at Salerno was 
made at the extreme limit of shore-based 
fighter range. Because this was the case, 
close-in air support had to be provided 
by carriers which were in turn protected 
by shore-based fighters. Operating un- 
der these disadvantageous conditions, 
it was still possible for the Allied air 
forces to render decisive support to the 
ground forces. 

Air Commodore A. W. F. Glenny, RAF, 
who was on the spot at Salerno, attributes 
the failure of the main German counter 
attack in part to the bombing done by 
the Strategic Air Force. “An assembly 
area was cratered from end to end so 
that the attack could not be delivered. 
. . . Reinforcements, either to the enemy 
defending Salerno or to his troops sent to 
the heel of Italy to oppose the landing 
of the Eighth Army could not be brought 
up quickly enough. At Salerno they 
nearly arrived in time but the delay 
caused by strategic bombing was just 
enough to be decisive, Glenny said. 

The nature of modern war is such that 
maximum concentration of air power at 
the decisive point and time is incom- 
patible with the demands of close, con- 
tinuous support of ground troops in the 
zone of battle. You can have one or the 
other, but you can’t have both. 

If Salerno is an example of a landing 
made against a well-prepared and alert 
enemy, Nettuno is an example of how 
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surprise can be obtained even in the 
proximity of formidable enemy forces, 
The strategic bombings in northern Italy, 
which General Reilly correctly asserted 
deprived our troops on the Fifth Army 
front of fire support, were among the 
air operations which blinded the enemy, 
According to press reports, when Allied 
troops landed at Nettuno and Anzio there 
was only one field within range of the 
landing from which German fighters 
could operate. Thus during the vita 
early days of the landing our troops were 
relatively free from enemy air attack 
While it is impossible at the time of 
writing to predict the outcome of opera- 
tions in the Nettuno bridgehead, it seems 
safe to say that the landing could not 
have been accomplished under equally 
favorable conditions if Allied air power 
in Italy had been tied down to the con- 
tinuous close support of the Fifth and 
Eighth Armies. 

The personnel and organization of the 
Allied invasion command seems to in 
dicate that the air-ground doctrine 
evolved in the conquest of Africa will 
govern the air pattern of the European 
invasion. The selection of General Eisen- 
hower as supreme commander and Air 
Chief Marshal Tedder as his deputy 
gives assurance that fullest use will be 
made of the air arm. 

Tedder’s views about the role of air 
power in modern war are simple. He 
believes that concentration of air power 
on one objective increases its effective- 
ness in a kind of geometrical proportion 
Second, he insists that this concentra 
tion cannot be accomplished as long as 
air forces are regarded primarily as tac- 
tical elements under ground control. Ted- 
der’s views are strongly supported by 
General Montgomery who will command 
the British ground forces in the invasion 
Montgomery, who has seen the “Tedder 
pattern” work out successfully at El Ala 
mein, El] Hamma, Wadi Akarit, in the 
final breakthrough to Bizerte and Tunis 
in the Sicilian invasion, and in Italy 
frankly says that no ground commander 








should expect to have air forces tied 
down to his 


the air battle first. 


If Rommel’s campaigns in North Afric 
are an indication of the way in whic 
the battle will be fought, the Germany 
will attempt to use their air power in d-§ 


rect and continuous close support of thei 
ground forces. But how this is to be done 


without winning the air battle first sf 


hard to see. 


Difficult as the tasks of invasion wil] 
be, they are less embarrassing than thos] 
facing the Wehrmacht in 1944. The Ger-§ 


mans must defend a long front in the east 
against the Red Army which 
superior in all phases of war. They must 
defend the perimeter of Europe agains 
an adversary with overwhelming sé 


power, with growing air superiority, ané 


with a demonstrated capacity to co-ord:- 
nate strategic and tactical air operations 

General Eisenhower has warned us thal 
the task of defeating the Reich in 14 
will be difficult, but he has assured w 
that it will be accomplished if every 
citizen and soldier does his full duty. =” 
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pq AIRCRAFT DESIGNING on 
ENGINEERING This Hew Woy ot Home 


Men and Women Needed Now to Train 
For Well Paid, Essential War Work and 
High Class Peacetime Positions 


Don’t let the pressure of these busy times make you _ training will be direct-from-the-industry—training 
lose sight of your own future. Start to train now for which has been approved by the other large aircraft 
a career with better pay—and unlimited opportun- § manufacturers. 

ities for advancement. With this new “boiled down” 
course, from a well-known, long-established organ- 
ization which has been teaching aviation and flying 
airplanes for a generation, you can earn a coveted 
Ryan diploma just by using part of your spare time. 
The lessons are so interesting, many students finish SAYS R.A.I. COURSE SUPERIOR TO ALL 
far ahead of schedule. “I believe your course to be far superior to anything of this nature 


that has come to my attention. The personal attention which a 






R.A.I. TRAINING BRINGS BETTER JOB AND RAISE IN PAY 
“At the time I enrolled for your training I was doing stock work at 
Bell Aircraft. However in October I got transferred into the Tool 
Design Department. My pay has been increased and I hope to 
realize more profits later.’’ Garwood Baybrook, Niagara Falls, N.Y. 





student receives amazes me. I shall always recommend R.A.I. 

Needed NOW —Trained Draftsmen and Engineers to anyone interested in Home Study Aeronautical Training.” 

A. DeLindholm, Los A 1 Calif i 

“ . DeLindholm, Los Angeles, California 

To Help Build America’s War Planes. Needed 248 endbininn iieekianee 
TOMORROW — More Trained Men and Women To “Tve been in the Aviation industry long enough I believe to rec- 
. s ° ognize the real material when I see it. This is it. Yes without 
Help Build The New Different Revolutionary Planes ‘ question you have here the solution to the problem, How can I 
® ° s equip myse or entrance into the Engineering branch of the 
of Aviation’s Great Peacetime Future es a yh yf 


ul Aviation industry.’’ William S. Evans, La Jolla, California. 































Previous training is unnecessary. You learn at home 
under individualized supervision. There will be no 
loss of any income or time from your present job. And 
you'll be proud to tell your friends that your school, 
Ryan Aeronautical Institute, is operated as an affili- 
ate of the famous Ryan School of Aeronautics (teach- 
ing flying), and the great Ryan Aeronautical Com- 
pany (designing and building airplanes). Thus your 


Do This—Then Judge For Yourself 
Your time is the most valuable thing you have. You 


= it to yourself to see that the study course on 

which you spend your time is the finest—the most iti : : 

practical. So use this coupon—now! There is no obli- a ia high paid 

age ere take but a minute—and it may — — ome ee ee ee es oe 

the first step in opening the door to higher pay than 7 . 

you’ve thought possible—to being looked up to for | on Aeronautical Institute 

the important interesting work you do. rs ci Field, San Diego 1, California 
entlemen: 


Please send me, without any obligation on my part, your 
FREE 24-page book, “NEW HORIZONS OF OPPORTU- 
NITY,” with 60 illustrations, and full information on R.A.L, 
including cost of training, and on job opportunities both 
before and after graduation. 


Complete Aeronautical Drafting Outfit 
At NO EXTRA COST 


Every R.A.I. student 
gets this complete, 
professional drafting 
equipment set, without 
additional charge. 
There is nothing else 
to buy—no extra costs 
to bother you as you 
progress toward your 
valuable diploma— 
your ticket to a new, 


Pri 
oe 


Name Age 
Street. 
City State 


he memes meee cee cee es es ee ee ee es ee ee ee ee ee ee 








que Gun Gam eum aun aus ous aun anal 








LW 








ggg 


SENSENICH 


World’s largest manufacturers 


of wood aircraft propellers 
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Adjacent to Lancaster Municipal Airport, 
Lititz, Pennsylvania, — West Coast Branch 
Glendale, California 
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Gor Key Men in AVIATION 


AIR COMMERCE 
INDUSTRIAL AVIATION 


Two Special Monthly Editions 


* FLYING 


AIR COMMERCE ... for the executive identi- 
fied with air-borne traffic . . . a magazine 
within a magazine, covering all phases of 
air transportation, including passenger, mail 
and cargo operations, post-war problems, 
airport design, management and main- 
tenance. 


INDUSTRIAL AVIATION .. . for the execu- 
tive identified with the aviation industry ...a 
special section of full magazine proportions, 
devoted to technical and semi-technical arti- 
cles on Aeronautical Research, Manufactur- 
ing, Equipment, Products and Methods. 









Your business or work may qualify you for 
one or both of these editions, bound within 
the covers of FLYING and available by 
subscription only. You can find out simply 
by writing for the free booklet that tells 
the complete story of FLYING. Address your 
requests to: 
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CIRCULATION DEPARTMEN 
540 NORTH MICHIGAN AVENUE 
CHICAGO (11) Illinois 
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Naval Aviation's Storehouse 
(Continued from page 53) 








title of aviation supply officer and sup- 
ply officer in command of the Naval Avia- 
tion Supply Depot. In addition to this 
depot, there are two bulk storage areas 
reserved for aeronautical materiel in the 
Naval supply depots at Mechanicsburg, 
Pa., and at Clearfield, Utah, which back 
up aviation supply annexes at Norfolk, 
Va., and Oakland, Cal. 

Eighteen Naval air stations have been 
designated as major supply points, serv- 
ing other air stations, air auxiliaries and 
air facilities, all of which are known as 
dependent activities. These include 
Naval, Marine and Coast Guard air sta- 
tions, aircraft delivery units and the 
Dahlgren proving grounds. 

The Naval air stations, in turn, serve 
the Fleet air units. In case of urgent re- 
quirements, the Fleet air materiel officer 
may obtain aeronautical materiel direct 
from the annexes, notifying the Aviation 
Supply Office of any such withdrawals. 
Certain critical items are under the di- 
rect control of the Fleet and can be is- 
sued to other activities from annex or 
station stocks only with the sanction of 
the Fleet’s aviation materiel officer. 

Under the pressure of war demands 
and with the American public’s present 
concentration on war news, one tends to 
forget that two months before Pearl Har- 
bor, Congress—and the American pub- 
lic—were still arguing the pros and cons 
of the Neutrality Act. Many people were 
sincerely convinced that the United 
States needed only to build up its own 
defenses and that it would not be drawn 
into the war. There were also many, in 
and out the service, who considered 
that the chief functions of Navy airplanes 
were to observe, to scout and to afford 
protection against the carrier-based 
planes of the enemy. The Navy aeronau- 
tical program was regarded in terms of a 
relatively few thousand planes. 

Even this modest pre-war program re- 
quired a substantial increase in aero- 
nautical procurement facilities. The sup- 
ply division of the Naval aircraft fac- 
tory at Philadelphia had been asked to 
procure more and more materiel until, 
in February, 1940, the manager of the 
Naval aircraft factory requested the Bu- 
reaus permission to set up a separate 
section to handle field requisitions, and 
one for field inventory and stock con- 
trol. The load of these sections expanded 
to such an extent that in April, 1941, a 
joint Bureau letter authorized the estab- 
lishment of a separate division of the 
Naval aircraft factory to be known as 
the Aviation Supply Office. 

The Aviation Supply Office came into 
being officially on October 1, 1941, as a 
division of but separate and distinct from 
the Naval aircraft factory. Capt. Oscar 
W. Leidel, the supply officer of the Naval 
aircraft factory, became the first aviation 
supply officer and guided the organization 
through the turbulent first year of its 
life. Located on the second floor of a 
Naval aircraft factory warehouse at the 
Philadelphia Navy Yard, the increased 
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scope of its activities required more and 
more operating space. Just before its 
move to the Naval aviation supply depot 
at Philadelphia, the Aviation Supply Of- 
fice occupied all of the second floor, 
over half of the third and fourth and a 
good part of the fifth floor in its ware- 
house location. 

During the first four months of the 
fiscal year 1941, while still a part of the 
Naval aircraft factory supply division, 
the Aviation Supply Office expenditures 
approximated $5,000,000; in the first four 
months of the fiscal year 1943, expendi- 
tures were over $113,000,000, and now are 
averaging about $1,000,000 a day. These 
totals indicate the increase in the con- 
sumption and stocking of consumable 
aeronautical materiel which must be re- 
placed because of wear, loss and enemy 
action, whether in the Aleutians, the 
south Pacific, the Atlantic U-boat cam- 
paign or in the Mediterranean area. 

Originally serving an aeronautical es- 
tablishment of a relatively few major 
Naval air stations and a few hundred 
planes, the Aviation Supply Office now 
receives requests from more than 100 
Naval activities which serve thousands 
of planes. 

Having procured, stored and distributed 
spares for a relatively few types of planes 
purchased from less than a handful of 
manufacturers, the Aviation Supply Of- 
fice procurement activities presently in- 
volve more than 100 models of planes, 
parts for which are produced by numer- 
ous manufacturing establishments scat- 
tered throughout the United States. 

The growth of its activities is also re- 
flected in Aviation Supply Office person- 
nel expansion. With approximately 11 
officers and 217 civilian employees in the 
first months of its life, the Aviation Sup- 
ply Office required 838 civilian employees 
one year later; and 250 officers, 1,400 
civilians and over 100 enlisted personnel 
by the summer of 1943. 

The present flow of some 1,500 to 
2,000 teletypes and hundreds of dispatches 
a day, plus routine and less urgent re- 
quests for materiel, indicate the work- 
load handled by the personnel. 

Those working at the supply office 
represent a cross section of the Ameri- 
can public. The former president of 
United Motors Service, a one-time chorus 
girl, school teachers and an attractive 
debutante from one of Philadephia’s 
“Main Line” families have joined hands 
with the regularly established Civil Serv- 
ice personnel to help increase the flow 
of aeronautical materiel to the fighting 
forces. 

The officer personnel also reflects the 
desires of experienced and capable men 
to give up more remunerative and more 
leisurely civilian jobs in order to con- 
tribute to the war effort. Former execu- 
tives and employees from manufacturing 
establishments, wholesale and retail con- 
cerns, engineers, professors and lawyers 
work with officers who have returned 
from duty with the fighting forces where 
they perforce gained first-hand knowl- 
edge of the aeronautical supply problems 
at the front. 

Although the Aviation Supply Office 
began life under an admittedly vague 
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“YOU'RE DOING A LOT OF 
GOOD AND NECESSARY WORK” 


“The things that AOPA has stood for and the organized 
fight it has always carried on for the private pilot make me 
glad to be a part of it and proud to be a charter member. 

. You are doing a lot of good and necessary work.”. . 
Thousands of private pilots speaking with one concentrated, 
powerful voice in the interests of non-scheduled flying— 
that's AOPA! .. . an aggressive, influential force, constantly 
at the service of every member pilot, helping him with his 
wartime flying problems, building for non-scheduled flying's 
great postwar future. A descriptive bulletin, revealing all 
the facts of AOPA's "good and necessary work,” is yours 
for the asking. If you have soloed, you too are eligible to 
wear the distinctive wings of AOPA. Write or use the con- 


venient coupon today. 









AIRCRAFT 
OWNERS AND PILOTS 
PN jela yl Wale), | 






REGISTRAR'S OFFICE: : ¥e 
MICHIGAN SQUARE BUILDING CHICAGO, NLINOIS 1003 K STREET, NW WASHINGTON, D. C. 


BOB ANSON 
AOPA Pilot No. 679 











AIRCRAFT OWNERS AND PILOTS ASSOCIATION 
vy ashington Service Office, Dept. F444 

1003 K Street, NW 

Washington, 1, D.C. 


Please send me full particulars on how © can participate 
in AOPA's important wartime activities nnd help build a 
sound foundation for private flying's great future. 


ADDRESS... wccccccccccccecccececccesesecesssesess 
CITY & STATE... ccccccececccececes oc ecccereseces ee 


PILOT LICENSE NUMBER.....0.-e00- er ecvcesececes eee 


Sent only to nen-echeduled pilets whe have selced.) 
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WASHINGTON SERVICE OFFICE: 








168 








y 
RAFTSMANSHIP 


j 


/ 
/ 


On motor-mofnts, bomb racks, 
control systems, wing fittings, and 
other vital airplane parts, Skylark’s 
craftsmanshjp is helping American 
Air-Borng Craft to Victory today 






cordially invited to consult 
on problems of tooling, fab- 





AIRPLANE PARTS 
CRAFTSMEN 
SINCE 1934 
Skylark Manufacturing Company 


Venice, Californie 














There’s an energy-lift at any altitude 
in NoDoz Awakeners. They’re handy, 
easy-to-take tablets that help youkeep 
awake...alert...help you think better, 
work better. Contain caffeine, as in 
coffee...and harmless as coffee. 
Used by pilots all over the world. 
For trial-size package, send 10 cents 
to NoDoz Awakeners, Dept. A-1, 
Tribune Tower, Oakland 12, Calif. 
Offer is void after April $, 1944. 








AT YOUR 
DRUGGIST 


HARMLESS AS A CUP OF COFFEE 


Since 1933, over 60,000,080 NoDox 
Awakeners have been used to fight fatigue 
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authorization, its functions have been 
gradually clarified. While the Bureau of 
Aeronautics places the original contracts 
for airplanes, engines, propellers, acces- 
sories, launching gear, arresting gear, 
beaching gear and some other complete 
assemblies, it is the delegated respon- 
sibility of the aviation supply officer to 
see that supplies, tools, spare parts and 
repair materiel have been procured and 
are available to keep all this equipment 
in operation. This means that, with cer- 
tain exceptions, the Aviation Supply Of- 
fice must procure aeronautical require- 
ments for carriers, advance bases, squad- 
rons, flying schools, lighter-than-air 
bases and other new Naval aviation ac- 
tivities as well as the aeronautical ma- 
teriel to keep them supplied. 

These major functions of procurement 
and distribution cannot adequately be 
performed unless other duties and re- 
sponsibilities are assigned to the insti- 
tution which performs them. Require- 
ments cannot be estimated nor materiel 
procured unless and until items have 
been identified, classified and catalogued. 
Information must be on hand as to the 
scale of operations to be provided for, 
and there must be records of what has 
been issued in the past, what is on hand, 
where it is located, what is on order and 
to whom it is to be delivered. All key 
personnel as well as supply officers ashore 
and afloat concerned with aeronautical 
supply must be kept informed of the 
availability of critical items and of 
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changes in Navy procurement procedures, 
Procurement guides such as allowance 
lists, interchangeability lists and cata- 
logues must be distributed as widely as 
possible. A list of critical and essential 
operating spare parts and assemblies on 
hand at distribution and supply points is 
sent weekly to the Bureau of Aeronautics 
and the Fleet commanders. Storage 
facilities must be provided for materie] 
not presently required by Naval avia- 
tion activities, and policies and proce. 
dures must be worked out to handle 
items which, through the rapid techno. 
logical changes which have taken place, 
have become obsolete. Plans and proce- 
dures must be developed for co-opera- 
tive action with the Bureau of Supplies 
and Accounts and the Bureau of Aero- 
nautics in regard to the salvaging of ob- 
solete and surplus aeronautical] materiel, 
Materiel procured must be paid for, and 
the disbursing function not only accom. 
plishes this but also furnishes the final 


accounting record that completes each 
transaction. 
The importance of performing these 


tasks successfully was voiced by Vice 
Adm. John S. McCain, formerly chief 
of the Bureau of Aeronautics and now 
deputy chief of Naval operations for air, 
during a recent visit to the Aviation Sup. 
ply Office: “There is no more important 
job in this world than that being done 
in this office. Insofar as Naval aviation 
is concerned, the war can be won or lost 
in this office.” END 
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Washington 


(Continued from page 64) 














at the durability of that great war-horse 
of flying transportation, the Douglas 
DC-3. Most of the DC’s now in domestic 
service have had 12,000 hours or more in 
service and are still going strong... . 
British and U.S. bombing experts, while 
optimistic as to the ultimate result of their 
war against Nazi aircraft factories, are not 
letting their optimism run away with 
them. They point out that a bombed air- 
craft factory can quite often be restored 
to full operation within a matter of 
hours, and, comparatively, is not difficult 
to move to some new, hidden location... . 
Word reaching Washington is that the 
Netherlands East Indies Army Air Force, 
driven from its homeland, has come back 
in a big way, making the Japs wish fer- 
vently that they hadn’t got the flyers’ 
Dutch up. The Netherlanders struck at 
Timor Island on 30 or more separate 
occasions, keeping the air fields there so 
well pulverized that Japanese attacks on 
Northern Australia reached a vanishing 
point. They also sank or damaged be- 
yond repair nine large Jap vessels in two 
months. Most of these boys were trained 
at Jackson, Miss. They’re flying North 
American Mitchells. Incidentally, 
some of them indulged in one of the most 
bizarre air raids of the war recently. 
Flying over one island on their way to a 
target, they noticed native children 
kneeling on the beach. Learning later 
that the kids were praying for the safe 
return of the planes, the Dutch flew over 
next trip and bombed hell out of the 


place—with candy and toys collected 
from Netherlands welfare organizations 
and the Australian Red Cross. . . . Maj 
Cecil F. Holland is now the acting execu- 
tive officer in charge of public relations 


for the Air Transport Command, head § 


quartered in Washington. He succeeds 
Lieut. Col. Rex Smith, former managing 


editor of “Newsweek” and the Chicago} 


Sun, who has returned to civilian life. 
On the Holland staff is Maj. Hartzell 


Spence, author of the best-seller, “One® 
. . RAF now sends aiff 


Foot In Heaven.”. 
many as 1,500 planes in a single attack 
on Germany. Citing this as an indication 


of how the RAF has grown, Air Marshal ff 
Sir Richard Hallam Peck, assistant chie J 


of the RAF Air Staff, pointed out re 
cently in Washington to correspondents 
in a Press Club radio interview that 
present attack figures represent about 
a tenfold increase over this time last year 


... Tom M. Girdler reports that at the § 
end of 1940, to build a Liberator required } 


the labor of 100 direct workers, working 
for one year. 
seven and, adds Mr. Girdler, the ratio is 
still improving. In other words, the per 
sonnel] that three years ago was produc 
ing one Lib is now turning out 14 in the 
same amount of time. . . . Maj. Hal Ley 
shon has just come back from 15 months 
with the Eighth Air Force to be exect 
tive officer under Col. Bill Westlake, 
AAF PRO top kick. While overseas, 
Leyshon, an ex-Pulitzer-prize newsma 
co-authored “Skyways to Berlin.” 
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More Than 90% of Today’s 
Pilots are Former Model Builders 


Germany’s Challenge to 
Allied Air Superiority FOCKE-WULF 190 
\ gune and cannon. : 


be the chief fighter opposition to Allied bombing raids 
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High speed, fast climbing fighter that has been the mainstay 
Hirohito’s air attack. 





England’s High-Performing “WHIRLWIND” 


interceptor that 
is made spectacular and damaging raids on Germany’s 
merchant marine by bombing and strafing ships. 
20 mm cannons carried in the nose of the plane give it 

treme ndously concentrated attack power. 
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Lockheed “HUDSON” Seuber 


fo r bombing, fighting. 
nce alled ‘Old 





Lesthess P-38 “LIGHTNING” 


fect intere contr for Dom 


Big 4934”. span, 


Bg ony P-47 “THUNDERBOLT” $750 


zh 
ing and — diving” 





Be Sure to Build These Models, Too 
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“CLEVELAND MODELS” Spring Another Big 1944 
Surprise with these 4 MORE NEW WAR MODELS 


All 34 scale! All authentically 
super-detailed! All models that 
are ‘‘front page’’ everywhere! 

Be Sure to Build ’Em! 





From a Navy Flier 


The building and fiying 
of Cleveland Model Air- 
planes has helped me a 
great deal in attaining 
my goal of being a Naval 
flier. My pre - flight 
training and ground 
school work really began 


Carrier Based Torpedo Bomber-Grumman Shot som mame ane 


when I started model 


“AVENGER” a Iding Any fellow who 


as lucky enough to have 
had the advantage of 


y successful in daring sorties against the model building experience 














where it has accounted for wy Miele ws 
innumerable “ships sunk.” Heavily armored. ai a” one one 
Top speed, 270 m.p.h. Carries torpedo inter- post war plans should 
nally, or can carry a 2000 Ib. bomb load. First include the further 
to make .-their appearance were stressing of modelbuild- 
taken for Wildcats by Japs re- ee oe ee ene ee 
guiting in disastrous effect_on ——_ 
fleet. Span 39%”. C-D A/C F.X.G., USNR 

eee i Flying Mo a el $400 Salem, Va. 

REO" § cuevu cs bane bee 





Japanese Mitsubishi “OO” ZERO 





or 
Its lack of armor and vulnerable tanks have 
made it a terrific liability in air fights, many exploding completely 
when exposed to 
American and Al- 
lied attack. Span 
29%”. C-D Master 
Flying Model Kit $900 


BE déscvegcesd 





De Havilland “MOSQUITO” 


World's fastest operational bomber 
One of England’s outstanding contri- 
yutions to the aeria war Span 


40 a" c-D Master Kit $4.50 












No. Amer “MUSTANG” (P-51) 


Tough, vicious fighter. First Amer- 
ican firhter over Germany itself, 
: 3 


(-D Master Ki SF.91 





Vought- ORDERING INSTRUCTIONS 


Sikorsky Ree your Geoker Gra. If he ont ou D- 
“ ” ply you, send check or m.o. d 
CORSAIR for packing postage regardiess of size 


Navy shipboard fighter of order. No C.0.D.’s. Postal restric- 
that's one, — yo tions now prohibit shipments outside 
fastest. Span 30 3/16 U.S. except to Canada and Mexico (to 
¢ = sue aed 3 which 10% must be added). For serv- 

fe bes ice men still stationed in U.S.: re- 


strictions prevent our shipping to 
A.P.O. or Fleet P.O. box numbers— 


Cleveland Model & Su | Com an so, use a local nearby address only! 
Special Delivery 25c extra (0.8. only). 


Ohio residents add 3% sales tax. All 


World’s Largest Manufacturers of Quality Model Aircraft—Since 1919 Kit contents and prices subject 
Cleveland 2, Ohio, U. S. A. 


to 
change or cancellation without notice. 


















° —-, oF 
Vastruetors. Cadets-tn-“7raiuing and TWechanies in the rtcr Forces Gudld 
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AMONG the many letters from our fighting men, 
there recently came one from W. J. M., Ma- 
chinist’s Mate 2/C. In a single sentence, he told 
the complete story of the longing thousands of 


boys havein their hearts forthe fun of motorcycling: | 


“'T have been in the Navy about one 

year and I miss my Harley-David- 

son like my right arm was gone.” 
But cheer up, fellas— every day we're getting 
nearer to Victory, thanks to you. Then for hill 
climbs, race meets, gypsy tours and all the fun of 
motorcycling again! Be ready to own a new,war- 
proved Harley-Davidson — Buy War Bonds Now! 
HARLEY-DAVIDSON MOTOR CO. Dept. F, Milwaukee 1, Wis. 


Write for free copy of Enthusiast Magazine, 
filled with motorcycling pictures and stories, 


HARLEY- 


DAVIDSON 


MOTORCYCLES 


2 IMPORTANT RADIO BOOKS 


RADIO 


JUST OUT! 
- 

By G. L. Boltz 

Well-known Britis 

Authority 

Covers the many principies 
of radio and gives the basic 
knowledge you need to 
study to go on to advanced 
work. Clarifies eavh es 
sential idea by describing 
simple experiments and 
pointing out the facts 





















necism, Induction. Condensers. Alternating Cur 
rent. Uses of Inductance and Capacitance. Waves 
Tubes. Use of Tubes—(1) Oscillators, Transmis 
sion of Oscillations, (2) Detection, (3) R. f 
Amplification, (4) A. F. Amplification. Receivers 
Aerials and Feeders. 272 Pages 166 Illus. $2.25 


AERONAUTIC RADIO 


by M. F. Eddy, Lieut. U. S. Navy, Ret’d. 
A manuai for Operators, Pilots, and Radio 
Mechanics. Follows requirements o! the F.C.C 
and C.A.A. and actual approved usage such as 
course guidance and instrument landing. Thor- 
oughly covers the theoretical part of the aviation 
radio operator's license examination. Helps 
to acquire quickly skill in operation of radio 
equipment and understand instructions 

502 Pages. 198 Illustrations. $4.50 



















Se SS SB SB SB BSB SS See 
{ THE RONALD PRESS COMPANY ! 
} Dept. M904 15 East 26th St.. New York 10, N.Y. t 
lease send me books eked :— 
BASIC RADIO, Bolts sz2s 
? (J) AERONAUTIC RADIO, Eddy. 4.50 
: pian cost phar fw cente ®. 0. Dice 
ord antee. P 
, NOM ec ccc ccc c ts ccesccereseeeeseereseeeresecereseeeserese i 
rl Home Address. .....ssccccecececssccccccssececsccsesesesese i 
] City & State........ oe snk aldnlats det i 
[7 Cheek here for complete Aeronautics’ Book catalog 
Se ase ee eee eee eee 
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Train or Not to Train? 
(Continued from page 68) 





This is not to say that Army and Navy 
have not recognized the worth of the 
program. More profuse praise has sel- 
dom been lavished on a civilian activity 
than that given in an article on CPT by 
Capt. Arthur W. Radford, director of 
training in the Bureau of Aeronautics, in 
Fiyinc for January, 1943. Army train- 
ing experts have been equally praiseful. 

As late as December 31, 1943, in a joint 
letter to the Secretary of Commerce, Sec- 
retary of War Stimson and Secretary of 
Navy Knox were equally enthusiastic. 

They asserted that the staff members 
of CAA employed in the CPT “are doing 
their country as great a service in their 
present positions as could be performed 
by them as members of the Army or Navy 
on active duty outside a theater of actual 
war.” 

But pilots, as Army leaders point out, 
are plentiful. Both services are begin- 
ning to cut down their own programs. 
CPT, while honored for its part in the 
war effort in the past, would seem to have 
no wartime future. 

Certainly its trainees have had a dubi- 
ous future for more than a year. Par 
ticularly hard has been the lot of the 
Enlisted Reserve Corps boys. Many of 
them volunteers and holding lucrative 
jobs at the time they signed up, they 
have become victims of Stewart’s urge to 
please the Army. When their training 
was recently liquidated, 2,280 of them 
had been graduated to the Army as in- 
structors of the 15.312 in training at the 
beginning of 1943. Nor did all the gradu- 
ates become instructors. Washed out or 
not needed in the type of flying for which 
they were trained, several thousand have 
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been transferred to various ground units, 

The rest of the 15,312, many of whom 
have flight records of 250 hours or more 
and all of whom survived one of the most 
stringent elimination programs in the 
history of aviation, seem destined for the 
walking Army. There are, of course, ex- 
ceptions. But ask almost any ERC trainee 
what he thinks of the civilian program 
and you will get only one answer: 

It stinks. 

In the face of these facts, Senator Mc- 
Carran and the others favoring extension 
of CPT may be too sanguine in predict- 
ing success. But they have fought against 
what seemed overwhelming odds for civ- 
ilian training before on a number of 
occasions and have yet to lose. 

Their chief arguments today are that 
colleges now in the program have an 
average of $30,000 worth of aeronautical 
laboratory equipment, trained faculties, 
and the “know-how’—none of which 
should be wasted. Pre-flight training 
should be expanded in the high schools, 
flight training introduced at least experi- 
mentally. The program should anticipate 
a post-war world when we must become 
“a nation on wings” through “mass avia- 
tion education” regardless of the student 
flyer’s intention to earn his living as a 
pilot. This is, in outline, the old civilian- 
Hinckley program in post-war garb. 

Such a program would seem to call for 
the decentralized CPT rather than the 
present centralized Army - dominated 
WTS. Whether either is feasible is for 
Congress and the Federal Bureau of the 
Budget to decide. 

It is a decision which must be forth- 
coming before June 30 and, regardless of 
the contending ideas now ranged around 
it, one of vital concern to anyone in- 
terested in the present and future of pri- 
vate flying. END 
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ROM the issue of this 
magazine: 


Flying the 


April, 1929, 
single-engined Lockheed 
Air Expresss, Capt. Frank M. Hawks 
broke the transcontinental non-stop 
flight record by 36 min., one sec., when 
he established a new mark of 18 hrs., 
21 min., 59 sec His plane was the 
first commercial aircraft to be equipped 
with the new cowling for radial engines 
developed by the NACA, which increased 
the speed of the craft by about 25 m.p.h. 

. . Le Bourget Field, Paris, with Croy- 
don in London and Templehof in Berlin, 
was considered one of the three most 
important airports of the Old World. 

.. The field covered 325 acres; longest 
take-off run was a little more than 4,500 
feet; the surface was “in excellent condi- 
tion except at times during the winter 
when the turf is soggy and 10-ton com- 
mercial planes leave deep ruts. . . . It is 


very level, the surface is smooth and 
free of stones or depressions.” 

Colonial Airways Corporation an- 
nounced passenger air service between 
New York and Boston using “luxurious 
14-passenger Ford cabin airliners, 1 hr, 
45 min. flying time.”. . . The Whittlesey 
Avian, American duplicate of the English 
Avro Avian, was announced to sell “at 
the popular price of $4,995, flyaway 
Bridgeport, Conn.”. . . F. C. Hingsburg, 
chief engineer, Airways Division, United 
States Department of Commerce, con- 
cluded that radio communication to air- 
craft was the solution to the weather 
problem and reported that two stations 
were already in experimental operation 
on the transcontinental airway . . . Vit- 
torio Isaco of Paris, France, patented @ 
gyro-type aircraft in which the rotor was 
powered by individual engines at the 
tips of the blades. END 
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0. K. you boys and men who 
want to fly ... we'll answer your 
questions about what it’s like 
and what to do. 


Va 





_ 





Gen. H. H. 


ARNOLD 


Commanding Gen. 
U.S.A.A.F. 


Lieut. Gen. Ira C. 


EAKER 


Allied Air Commander 
in the 


Mediterranean 


re the experts’ an- 









N this official, auth 

swers to your coun 
an airman? What trai 
aminations must I pa 
the postwar comme 
military air leaders have : 
step in flying since the Wrights 











associated with every 


THEY KNOW the an- 












swers and they talk wit! ard common sense backed 
up by official facts. The ave written the book for any 
boy or man who wants to fily—today and tomorrow. 


This F LYING GAME 


NEW —brought completely up-to-date. NEW—latest o 
cial photographs of eve type of Army and sae ry 
combat plane, and modern commercial airliner. A big 


book, 323 pages and index for only $3.00 


Order This Guide fo Your Fufure in Aviatron Today 


Right this 
minute, these 
famous books 
are helping 
some flyer to J 


come 
cafe: 


HEREVER there are Amer- 
ican, Canadian, British and 
Russian airmen, whether bomber 
or fighter pilots or navigators, there 
are flyers who have learned some 
of their most valued fundamentals 





from JORDANOFF, world author- ~ ad 


Ce 
ity on aviation. Nearly 400,000 oo 
copies of these famous books are 
in use! 
The JORDANOFF method, with wedite pic- 
tures plus text, makes even difficult subjects 
easy to understand. Ask your bookseller for 
JORDANOFF’ Ss-— 


YOUR WINGS 

PARTIAL CONTENTS: Take-off and 
Turns; Climbs, and Glides; t l 
line; Simple Aerodynamics; Gyro and Sperry_In- 
struments; 294 pages, $ 


te. 
THROUGH THE OVERCAST 





PARTIAL CONTENTS: How to Be Weather 
Detective; Air Masses and Their. Identification; 
Weather Maps; Practical Forecasting; Airplane 
Instruments; Instrument Technique; How Not to 
Be Confused; Etc. 356 pages, $3.00 
SAFETY IN FLIGHT 

PARTIAL CONTENTS: Practical Appl ion of 
Weather Knowledge; Shelters in Fligh Titernate 
Airports; Typical Cloud Forms; Brame 11 Instru- 
ment Method; Radio as a Navigational Aid; New 
Accessories; Etc. 369 pages, $3.00 


Special: all 3 above, boxed, $8.00 
Money back guarantee 


FUNK & WAGNALLS COMPANY 
Dept. 14, 354 Fourth Avenue, New York 10 


Send me the book (or books) checked below, for 10 

days’ examination, I will deposit with postman 

price plus postal charges with the understanding 

that my money will be completely refunded if I 

am dissatisfied and return 10 days after 

delivery. 

CD YOUR WINGS, $3.00 

0 THROUGH THE OVERCAST, $3.00 

CD SAFETY IN FLIGHT, $3.00 

O All three above volumes, 
PRICE of $8.00 

0 THIS FLYING GAME, $3.00 


book 


boxed, at BARGAIN 


CHF. cccecceoce Zone State 


Books sent POST- FREE f you é€nclose payment 
Same return privilege. 


Pe ee ee es 
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FLYING 
21—aAcMI 
22—ACME, FRENCH AIR MINISTRY 
23—ACME, THI HOR, FRENCH AIR MIN- 
ISTRY, BLOCH 
24—CESSNA 
25—HAI RRIS 
26—CESSNA 
27 NOR i A 
28—vuUSN 
9 USN fon 
SO0—PRAI K HIT 
31—N AYER & S¢ 
32, 33—CONSOLIDATED WATER POWER & PAPER 
COMPA 
+ BR S 
35—AA 
36, 37—US 
aa 
39, 40—vs 
+ DOUGLAS 
42, 43, 44, 45, 4 KE I AVIATION CORP, 
47—cAB 
+8 IRA L. HILL, CAA 
49—CAA 
50, 51, 52—1o 
53 
54, 55—AAP 
56—ROGER SMITH 
57—CHARLES ROW iM s 
58—tTHE THOR, CH RLES BROWN 
59—cCHARLES BROW 
60—AAF 
63—USN 
65—ACME, STANDARD < 
66 STANDARD OIL 
67—PARKS AIR CC E, Inc 
68—AAPF 
69 AAF, INTERNAT NAL, USN LAF, BARNES 
AERIAL S \ $s BRITISH MB I AAF, 
AA 
70 AA RITISH ¢ 4 P Hic 
71—1 RNATIONAL, JULIAN KRUPA 
AA AAF, SN, PIPER, AERONAUTICS, BRIT- 
ISH ADMIRALTY 
73—BRITISH OFFICIAL PHOTO, DOL S, ACME, 
AAE 
86—PAN AMERICAN 
° 
OPA Plane Prices 
ACED with the increasing sales of 


training aircraft to civilian buyers, the 
Office of Price Administration has estab- 
lished maximum prices for all planes 
powered with a single engine of not 
more than 500 h.p. Sales to the War and 
Navy departments are exempted from 
the ceilings. 

The pricing formula is based on the 
October 1, 1941, price of the plane when 
new, depreciated at the uniform rate of 
eight per cent per year for 10 years. The 
same depreciation formula is applied to 
the extra, special or optional equipment 
on the plane, based on the manufacturer’s 
list price for such equipment. 

In addition to the straight eight per 
cent per year deduction, an additional 
deduction is made for the number of 
hours of normal engine wear since the 
last overhaul of engine, as follows: 20 
cents per hour for engines of less than 
50 h.p.; 40 cents per hour for engines of 
50 to 89 horsepower; $1.20 per hour for 
engines of 90 to 145 h.p.; $1.45 per hour 
for engines of 146 to 225 h.p., and $2 per 
hour for engines of 226 to 500 h.p. 

Since the start of the war, nearly all 
sales of used airplanes have been made 
to the Civil Aeronautics Administration 
for training purposes. But it now seems 
likely that increasing numbers of these 
planes will be sold to civilian buyers. 

The provisions of the pricing formula 
apply to both airworthy and non-air- 
worthy planes but it is expected that a 
deduction will be made for the cost of 
necessary repairs to put the plane in 
airworthy condition and to qualify it for 
certification by the CAA. 
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WAR BONDS 















April, 


man 2 & = a7 
Mii MAIL 
mY cal 

4 NOW i 
: 250 pages 


Hundreds of 
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BOOKS, INC., Dept. F (© 1 enclose $1.00 

1140 Broadway, N. Y.C. check or money-order 
Please rush my copy of STUDENT PILOT 
HANDBOOK. If not satisfied, book will be 
returned in ten days and my money refunded. 
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BEST 


Investment— 




















ENGINEERING 
Technical Help 


Stress analyst, detailers, drawing check- 
ers, gear specialists, laboratory testers, 
field service engineers. Plant located in 
southwestern Ohio, adjacent to Dayton. 
Reply by letter, giving age, experience 
and draft status. 


LEAR AVIA, INC. 
Engineering Personnel Dept. 
Piqua, Ohio 


Must comply with W.M.C. 














H.P. 

desired 
In combination with plotter. . 
Cash, Check, Money Order, or C. 0. D. 


PAN-AERO CO. 


2054 WN. Argyle, 


(’ Pre-Flight Students— 
$ Pilots — Mavigators— 


USE NEW 
“PRE-F Lite avi- 
gation PLOTTER. 12” 
map scales, 


tems. $1.25 (full "te: 
structions). 


PILOT LOG BOOK 
Seamless flexible bind- 
New 


e for 
INITIALS USAAF AND wings In Ss sit if 


Dept. F-12, Los Angeles (28), Cali? 
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RATE: 8c PER WORD 
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FIRST 15 WORDS $1.00 











AIRPLANES FOR SALE 


BOOKS 





USED Airplanes, Motors, Crackups, salvage, ev- 
erywhere. Send 25c for new Spring War-Bargain 
Directory just giving owner’s price, name and ad- 


dress. Used Aircraft Directory, Athens, Ohio. 
1940 ‘STINSON Cabin, 3 place, Model 10, Con- 


tinental 80 HP, complete blind flying instruments, 
Waller transmitter, RCA receiver. New 12 volt 
battery and generator; waxed finish. This piane 

n really beautiful condition and ready to go. 


lown only by Airline pilot. $3750.00. Might 
deliver for expenses. R. Garrett, Falls Church, Va 
AERONCA 1937 less motor, $155 00. "Many more 
ised airplanes, parts, ete. Amateur flyers, home 

news All in Mail Trade Guide. 10c 


builders 


y Yutz Press, Pottsville, Pa. 





AVIATION EQUIPMENT 





100% WOOL Sun Tan 11 oz. Gabardine zippered 
Slacks, $10.00; 100% Wool Officer’s Shirt to 
match, $12.00; 100% Wool Sun Tan 13 oz. Gabar- 
dine zippered Siacks, $11.00 ; 100% Wool Officer’s 
Shirt to match, $12.00; «109% Wool Dark Elas- 
tique zippered Trousers, $12.50 ; 100% Wool tropi- 


il Officer’s Shirt to mate h, $8.75 ; Army Raincoat, 
$6.00; Army Parkas. $6.00; 6.2 Chino Cloth Khaki 
work uniform trousers, $4.88; Officers’ Shirts, 
$3.73—without shoulder strap, $3.50 Flying 


E — Sales Cx 1643 Wolfram St., Chicago 
13, Il 





Jackets or complete 2 piece flying 


WINTER Flying ) 
Same as Army Air 


suit medium weight shearling. 
Corps. New. First line material. Limited supply ; 
sizes, small, medium or large. JACKET $29.50, 
PANTS $39.50 Knaup Bros., 2714 8S. 45th 8St., 


Milwaukee 7, Wis 

FLYING Jackets, limited quantity, new B3 Army 
Type (Sheep Skin Lined) zippered, $32.95; A3 
Army Trousers (Sheep Skin Lined) zippered, 
$40.00; B2 Army Type Leather Visor Caps (Sheep 
Skin Lined), $3.75; A2 Army Leather Jackets 
(¢ lot th Lined) zippered, Elastic Knit Waistband, 
Cuffs $15.00. State size wanted Flying Equip- 


ment Sales Co., 1643 Wolfram St., Chicago 13, Ill. 





UNUSUAL Opportunity for Quick Profits. Exclu- 


sive Distributorship for New Improved Beam Com- 
pass and other products. Tremendous field in Air- 
craft Industry. Write Mark Specialty Company, 15 
Franklin St., Rochester 4, N. Y. 





Yours for the ask- 


NEW Avia 
j goggles, 


ing Flying 


tion Supply Catalog 
jackets, helmets, caps, 
publications, insignia, em- 


sults, 


computers, protractors, 

blems and other interesting aeronautical items. 
toy Paris, Supply Man For The Airman, Box 6000, 
Dallas, Texas 

AVIATOR’S Sheep Lined Boots, Army Reject, 
$15.00, Navy Reject, $17.00. Schofield’s Flying 
Equipment, Commercial Square, East Weymouth, 
Mass 


U. S. ARMY and Navy Air Corps See and be J 
A.A.F. 


ject Equipment: Wind Cone Socks 

Regulation, 10 ft. long, Yellow rutisensnunind 
es $15.00; U. S. Navy Bird-Cloth Summer 
Flying Suits, all zippered, $12.00; U. S. Navy 


Bird-C a Summ er Flying Jackets, zippered front, 
$7.50; U.S.A.A.F. Type A-4, all zippered Wool 
Gabardine Flying Suits, $17.00; U.S.A.A.F. Type, 
Sheep Lined Goat Skin Flying Mittens, $10.00; 
U.S.A.A.F. Type A-10, knee length, sheep lined 
Flying Boots (worn by our aviators in Alaska), 

5.00; U. S. Navy Sheep Lined Helmets with 
Chin-Cup, $5.00; U. S. Navy Summer Weight Hel- 
mets with Chin-Cup, $3.00; U. S. Army and Navy 
Aviator’s (Mae West Type! Life-Preservers, Car- 
bon Dioxide instantly inflated, $12.00. Schofield’s 
Flying Equipment, Commercial Square, East Wey- 
mouth, Mass. 


TRUE Airs spe ed Indicator 
regardless of the altitude 
royalty basis. Tremendous possibilities. 
3urlingame, Calif 








Records true air-speed 
For sale outright or on 
Box 623, 





AVIATION SUPPLIES 





NEW Tires:—Factory Stocks—Our specials 6.00 
x6 non-skid, 7.00x4, 8.00x4 Smooth 2-ply $9.75, 
4-ply $11.75. Tubes $3.25. All oo stocked 6.50x 
10, 7.50x10, 8.50x10 Regular. 8.00-10.00 Smooth 
Contour Tailwheels. 6x2 Solid Tailwheels $1.45. 
Lowest prices. Immediate deliveries. New reliable 
Merchandise Sensenich Propellers. 

Champion Spark Plugs. Storage Batteries. Wind- 
shield Pyralin. Scott Tailwheel Assemblies. Shock- 
cord Rings. Bob Trader-Aero Supply, Municipal 
Airport, Pittsburgh, Pa 








AIRCRAFT & ENGINE MECHANIC MANUAL— 
just off the press—contains typical new examina- 


tions. Prepare for your rating. Only $3.00, post- 
aid or C.0.D. Quiz System, 12021 Ventura 
lvd., N. Hollywood, Calif 





COMMERCIAL and Private Pilots. New typical 
“Multiple Choice” examinations are included in 
“Aeronautical Training” just published; only 
$3.00 postpaid or C.0.D. Quiz System, 12021 
Ventura Bivd., N. Hollywood, Calif. 





GROUND Instructors. At last, what you have 
needed. These three books prepare you for all 
ratings: “Ground Instructor” a basic text. $3.00. 


“Ground Instructor Rating,” all in multiple choice 
form, necessary to prepare you for the govern- 
ment test, $3.00 “Air Navigation Note Book” 
with Dept. of Commerce Navigation Plotter De- 
Luxe. $4.00. Quiz System, 12021 Ventura Bivd., 
N. Hollywood, Calif. 


FLIGHT Instructor. 1942 edition—with new “‘“Mul- 
tiple Choice Typical Examinations.” Load Factor 
problems with solutions. Important information 
you must know. Only $3.00, postpaid or C.0.D. 
Quiz System, 12021 Ventura Blvd., N. Hollywood, 
Calif. 


RADIO- TELEPHONE "Permit. Complete authentic 
government examinations fully covered in “Radio 
& Instrument Flying” by Charles A. Zweng. This 
latest book prepares you for Instrument Rating— 
necessary for Airline and Ferry Command. Only 








$4.00, postpaid or C.O.D. Quiz System. 12021 
Ventura Blvd., N. Hollywood, Calif 
AIR TRANSPORT NAVIGATION— just published 


by Redpath & Coburn. 612 pages, splendidly illus- 
trated, handsomely bound. A timely aviation text 
only $5.00 postpaid or C.0.D. PHYSICS (U. 8. 
Naval Academy Edition). A timely book for every 
aviation student and potential officer. 954 pages, 
illustrated and handsomely bound. Only $5.50 
postpaid or C.0.D Pan American Navigation 
Service, 12021 Ventura Blvd., N. Hollywood, Calif. 


“AIRCRAFT Hydraulic | Systems,” by E. W. Mc- 
Donough. Design-Theory-Operation. A_ special- 
ized branch of aeronautics for students, mechan- 
ics, engineers, draftsmen, training schools. Test- 
ing and maintenance of commercial and military 
hydraulic installations treated fully. $2.50. Air- 





craft Specialties, 134 So. Waller Ave., Chicago, 
Illinois. 

QUALIFY as Airline & Engine Mechanic. 1944 
texts prepare you for A & E rating (license) 
exam Covers all phases required mechanical 
work, diagrams and latest Civil Air Regulations. 


Author holds A & E Certificate plus Aeronautical 
Engineering Degree. Aircraft text $1.50. Engine 
text $1.50. Combination $2.50. Postpaid or 
C.0.D. Flight Press, Box 101-A, Edwardsville, 
Illinois 
CAA WRITTE NS are no ; longer H hazard. ” WTS 
trainees, pre-flight students, private and commer- 
cial candidates, and instructors now depend on the 
simplified explanations, diagrams, exercises, and 
over 1,000 multiple-choice simulated examination 
questions, with key, in the Revised Edition of 
J. H. McLendon’s “Aeronautics Ground School 
Guide.” There are separate divisions on Civil Air 
Regulations, meteorology, aircraft, parachutes, in- 
struments, navigation and engines. 2.50 post- 
paid Hemphill’s Book Store, Austin, Tex. 


INTERC EPTION— U NDE RSTANDABLY, 1944 Edi- 
tion. As taught to thousands of “crack naviga- 
tors”’—the U. S. Army Air Forces combat pilots 
who are making history. Being adopted as text 
by C.A C.A.P., and other schools teaching Air 
Navigation, because the subject is treated step-by- 
step, in logical sequence. Many diagrams, prob- 
lems with worked-out answers. For the teacher, 
the classroom student, and especially for the stu- 
dent without a teacher. Send no money when you 
write for the book. If you keep it, send me $3.00. 
LITTCHEN, Dept. 2. Box 1590, Hollywood 28, 
Calif. 

STUDENTS of Aircraft and Engine Mechanics 
preparing for C. A. A. license. Paxon Publica- 
tions’ “Aero Mechanic’s Questionnaire” is now 
available. 2000 multiple-choice questions on: 1. 
Sheet Metal, Welding. 2. Hydraulics. 3. Rigging, 
Aerodynamics. 4. Wood Fabric, Dopeing. 5. 
Propellers. 6. Ignition. 7. Lubrication. 8. 
Carburetion. 9. Power Plants. 10. Civil Air 
Regulations. 200 questions on each subject. Each 
question with five alternate answers. Answer key 
ah all questions included. 


$3.00 postpaid or 
‘.0.D. Paxon Publications, 224 Maine St., Law- 
pon ng Kansas. 




















TEST YOURSELF, grade yourself, with “Bart’s 
Aero Quiz-Book.” For Private, Commercial Pilot; 
Ground Instructor ; Instrument Rating Examinees, 
Covers CAR, Navigation, Meteorology, Airplanes, 
Engines, Acrobatics, Flight Tests, Standardized 
Flight Sequence. Over 1250 multiple-choice ques- 
tions with answer keys and grade sheets. Cloth- 
me. $2.50. Question-Air System, Box 36, Paris, 
exas 





500 AVIATION Questions correctly answered— 
$1.00. Agents wanted. Tuck Publishers. 73 8. 
Shirley, Pontiac, Mich. 


“FLYING QUESTIONS” have helped thousands to 

qualify for pilots’ licenses. These four books are 

all you need for Private or Commercial. Civil Air 

Regulations, 75c ; Meteorology, $1.00; Aerial Navi- 

gation, $1.00; Airplanes & Engines, $1.00. Post- 
aid or COD. Wheeler Aviation Books, Penn Yan, 
ew York. 








“FLYING QUESTIONS” is not a quiz-system. It 
is an orderly method of teaching by questions and 
answers. Flight Instruction covers the written ex- 
amination for Flight Instructors, $2.00; Ground 
Instructors Handbook contains 3850 questions and 
answers for tests or reviews, $2.50. Wheeler Avia- 
tion Books, Penn Yan, N. Y. 





“FLYING QUESTIONS” has a book for every 
pilot’s needs. If you want to know about ad 
vanced navigation methods, use of computer, ra- 
dio, bearings, fixes, etc. ” or if preparing for an 
instrument rating, get “Cross Country Flying.” 
Only $2.00 postpaid. Wheeler Aviation Books, 
Penn Yan, N. Y. 





“FLYING QUESTIONS” Study Guides give a con- 
trolled course covering the four elementary sub- 
jects, a necessity for every Ground School using 
C. A. Bulletins. Saves instructors’ and students’ 
time and assures higher grades. Each subject 
$1.00. Quantity discounts to schools. Wheeler 
Aviation Books, Penn Yan, N. Y 





MISCELLANEOUS 





REAL PHOTOGRAPHS (not imitations) of all the 
latest aeroplanes of United States, Britain, Ger- 
many, Japan and other countries. Also World 
War I. Send 25c for sample photo and 80-page 
illustrated catalogue listing over 2,000 different 
aeroplane photographs. Aeroplane Photo Supply. 





Box 195, Toronto, Can 

PLANES, Boats, Hundreds of Hobby Items. Illus 

trated catalog 6c. America’s Hobby Center, Dept 
44, 40 E. 2ist St., New York 10, N. ¥ 


L1Osts 1) THE Wt 


(RI OF CHICAGO 


business centers, State Street 
stores, theaters, night clubs. 








B. S. Degree. Thorough training 

Modern wind tunnel. Urgent need has 
created demand for women as well as men. 
Courses also in Civil, Electrical, Mechanical, 
Chemical, Radio Engineering; Business Admin., 
Accounting, Sec’l Science. Special Prep. Dept. 
Low tuition. Low living costs. 61st year. Catalo 


TRI-STATE COLLEGE [4.czs" rs 
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Newest * 


Be 
VICTOR STANZEL & CO. 
Sehulenburg, Dept. P, Texas 
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CLASSIFIED (Cont'd) 
EVERY Picture An Enlargement! 8 sparkling 
deckle-edge Enlargements and roll developed 25¢ 
coin; 116 size or smaller; enlarge reprints 3c. 
Enlarge Photo, Box N, Boston, Mass. 


AIR CORPS SQUADRON INSIGNIA; made to or- 
der and available for collectors. Send 10c for 
price list. HOBBYGUILD. 35-G West 32nd St., 
New York, N. Y. 





MODELS and Supplies. [lustrated Price List 5c, 
Model Builders Supply Co., West 22nd, Hutchin- 
son, Kansas. 








SEND $1.00 for large photo cuts showing speed 
and power equipment we build for Racing cars. 
Hydroplanes and Midgets. Dual manifolds for 
V-8-85-60-Mercury and Model A. 1944 price sheet 
included. R&R Mfg. Co., Box 546, Robert M 
Roof, Anderson, Ind 


WARPLANE photographs. 





Specimen and list 








(1,000 titles), send 25c ‘Real Photographs, Ltd., 
Southport, England 
USED PARTS (Guaranteed) All Cars. Describe 
needs fully. Immediate reply. Victory, 2439-1 
Gunnison, Chicago. 
MIDGET RACER, $65.00, crated; Motors, $5.00 


up. Wheels, tires, parts. Send 25c for bargain 
catalogue. Midget Motors Directory, Athens, Ohie, 





SITUATIONS WANTED 





FLIGHT INSTRUCTOR—Female Army Primary, 
Basic and Instrument Training; 175 to 450 H.P.; 
accept _ *. 9 flying position any locality. Boz 
222, % Flying 


SITUATION WANTED: 





2,000 hours, commercial 
license, instructor, instrument ratings. Over 1,000 
hrs. instructing on ships over 200 H.P. Single 
engine land, 0-330 H.P. rating. Instructed on 
primary, secondary, X.C., instrument, advanced- 
instructor, night-and-formation flying courses. Age 
28. Box 223, % Flying. 





INSTRUCTION 





MILITARY Pilots, prepare now for postwar flying 
license. ‘“Bart’s Aero Quiz-Book” contains over 
1250 typical questions, answer keys on subjects 
for all CAA pilot licenses including Ground In- 
structor; Private, Commercial Pilot, Instrument 
Rating with pertinent information concerning flight 
tests and flying standards. Now, Clothbound edi- 
tion, $2.50. Aero Quiz-books, Hillcrest Station, 
Box 282, San Diego, Calif. 


CORRESPONDENCE COURSES and self-instruc- 
tion books, slightly used. Sold, Rented, Ex- 
changed. All subjects. Satisfaction guaranteed. 
Cash paid for used courses. Complete details and 
84-page illustrated bargain catalog FREE. Write 
Nelson Company, Dept. 237, Chicago. 


COMMERCIAL PILOTS—war training programs 
meed you—prepare with us for your Commercial 
rating. Regular Commercia! Course $75.00. In- 
strument Rating Course $25.00. Pan American 











Navigation Service, 12021 Ventura Bivd., N. Hol- 
lywood, Calif. 
PLASTIC, the amazing transparent sheeting—e 


hobby with a future. Complete working instruc- 
tions and plasticraft project kit with drawings, 
samples and materials for visible jewel box. Post- 
aid $5.00. Universal Consolidated, Box C, 408 
. Spring St., Los Angeles (13), Calif. 





WANTED—MISCELLANEOUS 





CASH IN ON YOUR AVIATION IDEAS! We will 
manufacture and market additional Air Navigation 
Instruments, Accessories and Gadgets, such as 
Computers, Calculators, Protractors, Plotters, 
Charts, Books, etc., whether patented or not. Ex- 
clusive selling rights, outright purchase or royalty 
basis, whichever you prefer. If you have a prod- 
uct which you think marketable contact us at 
once stating full particulars. All information sub- 
mitted will be held in strict confidence. Jardur 
Import Co., 874 Broadway, New York 3, N. Y. 


WANTED—copy of 1940 issue of Jane’s “All the 
World’s Aircraft” in exchange for copy of 1941 
—, FLYING, 540 N. Michigan Ave., Chicago, 
11, 








PATENTS 





PATENT Particulars and Blanks Free: Sterling 
Buck, F, Hotel Plaza, Washington, D. C.: Govern- 
ment- -Registered Patent Attorney 37 years. 


PATENT your Good Ideas! 
sketch or model. Free confidential advice—lit- 
erature. Z. Polachek, Registered Patent Attorney- 
Engineer, 1234 Broadway, New York City. 


PATENTS: Low Cost. Book and —~ free. L, 
F. Randolph, Dept. 372, Washington, D. C. 





Send me your simple 
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Flight 

Instructor 

New Revised 
Edi 


tion 
by CHARLES A. 
ZWENG 


f Author of 
Radio & Instrument Flying.” Eto. 
This important new book, just off the 
Dress, will prove invaluable to the Instructor 
as well as to his student. All nea ep are 
cov ed ar i trated The new r ‘ries of 

H ** are shown New fe 

"and “Methods 


> ean 
ea 








G U s cover the new typi- 
a e"’ exan given for ‘‘flight 
I Handsomely bound in Blue Leath- 


with gold letters Price $4.00, postpaid or 


ette 
c.0.D 


NEW DEAD RECKONING EQUIPMENT 


For Defense of Land, Sea and Air 
AIR NAVIGA- 
ION TEXT 
with Dept. of 
Commerce 
Navigation 
Plotter. Neces- 
sary for Cross- 
country flights, 
and for Com- 
mercial! and In- 
strument rating 
eXaminations 
Difficult radius 
of action, Off 
course and al- 
ternate airport 
problems  plot- 





derstandable 
method similar 





size 14x8% in 
handsome red leatherette with gold letters. Plotter con- 
tained in patent cover pocket. Combination only $4.00 
postpaid or C.0.D. 


“Important Annona me”? 


AIRLINE TRANSPORT PILOT RATING—A New Book 


The publishers announce the publication of a new book by 
arles weng an? Allan C R TRANSPOR 
PIL T about Oct, 15th). 
i to serve the need of all pilots 
rovernment examination for 


RATING re aay 





Ss ¢ nelude: Air Hovtgation and Instru 

navig ” fe cilities on civil — Radio orien- 

nd navigation by radio. Aeror meteorology 

luding forecasting, sequence reports, upper winds, icing 

conditions, and character of fro’ CAR —— to Air- 
line Transport Pilor Rating. inelnding Air ( Carr 

tions. Fully tllustrated, price $4.00 centeake” ‘or C.0.D. 








Important Announcement! 
NEW 


Dalton E-6B (Army Type) Navigation Computer. 
i igator’s Log 0 


ste. 00 
0 2.00 
Weems Model) 


: 65.00 








12021 Ventura Boulevard 





CHARLES A. ZWENG 
Formerly Instructor U.S. Army Air Corps 


Gives you persona! Instruction 


OUTSTANDING NEW AVIATION 
DEFENSE BOOKS 

RADIO and INSTRUMENT FLYING: By Charles 
A. Zweng, Instructor, U. 8. Air Corps. New 
1941 Edition covering new important material. 
Written especially to prepare tue pilot for gov- 
ernment examination for “instrument rating.” 
Kadio-Telephone Permit included with Meteor- 
ology, Radio-Orientation, let-down, off-course 
and alternate airport problems. Only $4.00, 
postpaid 


FLIGHT INSTRUCTOR: A new text covering-the scope 
of the written examination for flight instructor rating 
New authentic Multiple Choice questions with answers 
included, $3.00 post pee or C.0.D 
CELESTIAL NAVIGATION—compliete equipment con- 
sisting of, Air Navigation Note Book and Navigation 
Plotter, Simplified Celestial Navigation, Air Almanac, 
line of Vosition Book, and Illynes Star Chart, all 6 
items oy $11.75 postpaid or C.0.D 
AERONAUTICAL TRAINING. New enlarged 1942 
edition. For the first time shows separate sections con- 
taining Private Pilot and Commercial Pilot ‘‘Multiple 
a Examinations.”” Makes your government test 
$3.00 postpaid or C.0.D 
GROUND INSTRUCTOR. Written for the student pre- 
paring for “‘Ground Instructor Rating.” Excellent for 
class work. ‘overs Navigation, Meteorology, Aircraft 
and Theory of Flight. Engines and Civil Air Regula- 
tions. $3.00 postpaid or C.0.D 
GROUND INSTRUCTOR RATING. Off the press No- 
vember Ist. Contains ‘‘Multiple Choice” examinations 
on Navigation, Meteorology, Aircraft and Theory of 
Flight, Engines and CAR. Nomenclature and aviation 
dictionary ‘n back of book. It’s new and different. 
Something you cannot afford to be without. $3.00 
post paid. Or it may be purchased in combination with 
‘Ground i for $5.00. 
IRPLANE and ENGINE MECHANICS: Examina- 
tions, New authentic Quizz Book now covers the new 
Multiple Choice examinations fully illustrated with 
necessary diagrams. Used by Lockheed, Douglas, North- 
rup, Ryan and outstanding s¢ yr, Why fail? Only 
$3.00 for both examinations, and CAP. 
AIR gg 10N (Gold Medal Edition) includes me- 
teorelom”. Just Published, $3.50. 
METE OROLOGY FOR PILOTS by 
Only $2.75 aid. 
INSTRUM MENT Fl FLYING (Howard Stark Edition)—An 
outstanding text by Weems & Zweng. Illustrated. De- 
Luxe $4.00. 
MARINE NAVIGATION by Lt. Comdr. P. V. &. 
he Sag ny of Air 2 “emai An outstanding 


wuxe edition $5.00 
AIRCRAFT RADIO & ELECTRICAL EQUIPMENT 
by ee K. 
4 pages. $4.5¢ 


of Communications T. 
In Cloth. 38 
ASTRONOMY. by Robert H. Baker 
tronomy in the. University of Illinois. New third edi- 
tion. Cloth. 3.75. 
RADIO MANUAL by George Sterling. Covers 1120 
A new and important book in the radio 


fi . 

PHYSICS (U. S. Naval Academy Edition)—A timely 

book for everv aviation student and potential officer. 

954 beans fully illustrated and handsomely bound. 

$5.5 

AiR. “TRANSPORT NAVIGATION by Redpath & Co- 

burn. An excellent treatise on ‘‘dead reckoning” and 

‘radio navigation.’’ A book that ante be in every 

airman’s library. 612 pages. Cloth. $5.0 

THE RAFT BOOK by Harold Gatty The: text by the 

famous navigator is new and different. It is a guide 

<a those who may abandon ship to @rift on a raft at 
150 pages with two charts inserted. $3.2 

AIR PILOTING by Virgil Simmons—new a arten by 

an experienced instructor. Over 750 pages, fully il- 

lustrated. $4.00. 

AERO ONAUTICAL METEOROLOGY by George F. Tay- 

lor, Ph.D., Air Corps Technical School, Chanute Field. 

Cloth. 444 pages. $4.50. 

NAVIGATION EQUIPMENT 
PARALLEL RULES—Standard Precision type for ac- 
curate dead reckoning and celestial plotting and lay- 
ing down “‘lines of_position.”” $2.50 
DIVIDERS (Navy Type)—Accurate for dead reckoning 
and celestial Air Navigation. $1.50. 
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PAN AMERICAN COLLEGE of 
CELESTIAL AIR NAVIGATION 


(AFFILIATE PAN-AMERICAN NAVIGATION SERVICE) 
offers the student 


CELESTIAL AIR NAVIGATION.This fmportant Geld 
Aviation has developed rapidly during the past year. 
Since the becinning of the second world war it has heen 
apparent to the covernment that a critical shortage of air 
navigators existed Immediately after December 7 
1941, marking the actual beginning of the world war for 
the United States. the government began to survey the 
field and draw on navigation schools for air navigators 
and instructors. Airlines established Transition Schools 
for the purpose of practical advanced training. Former 
students of “Pan American College of Celestial Air Navi- 
gation’’ are now in various quarters of the world. Some 
are ferrying bombers to Enciand and allied countries: 
others are instructing in the Army Air Corps or with 
Transition Schools tor advanced training. Never before 
has navigation of the air offered such opportunities as 
the present. 
THE CELESTIAL COURSE—This course is under the per 
sonal supervision of Charles A. Zweng, recognized au- 
thority on Air Navigation and former [nstructor tn the 
8S. Army Air Corps, 
Air Navigation Equipment, ‘ncluding Aircraft Sextants. is 
r the technical supervision of Lt. Comdér. P. V. &. 
Weems, U. S. N. ret., outstanding Kenartenn and British 
authority on Celestial Air Navigation, author of ‘Air 
Navigation’’ (Gold Medal Edition) and Air Navigation” 
(British Empire Edition). 


PAN AMERICAN COLLEGE of 
CELESTIAL AIR NAVIGATION 


12021 Ventura Bivd. North Hollywood, Calit 





THE NEW “LINK” OCTANT 


“Bubbie type’’ for aircraft celestial Navigation. 
Pri -50. 


3262 
Equipment Recommended for the Student 
Beginning Study of Celestial 
Note Book with evigation 





Air Navigation 









PROUSE cccccercc  cocceccccseseces -8 4.00 
Simplified Celestial "Navigation. - 3.00 
American Air Almanac...... eee 1.25 
Line of Position Book ee 2.50 
wu Star ceeeseceeseess 1,00 

@11.75 





NEW 


Cox & Stevens Dead Reckoning Navigation Com- 
puters DeLuxe with Instructions. 
(Used on transoceanic flights) 


PAN-AMERICAN NAVIGATION SERVICE 
NORTH HOLLYWOOD, CALIF. 
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ER AIRCRAFT CORPORATION 
WICHITA, KANSAS, U.S.A. 


CONTRACTORS TO THE 
ARMY AIR CORPS AND THE U.S. 
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STAMPS, STAMPS, STAMPS 

. but there’ll come a day when 
you can throw them away. That's 
worth waiting for! 


REMEMBER WHEN A STAMP was some- 
thing you put on a letter? Now we're putting 
letters on our stamps. There are “A” stamps 
and “B” stamps, “Y” stamps and “Z” stamps 
—every letter in the alphabet. Mighty im- 
portant, these little lettered stamps — put 


them all together, they spell V-I-C-T-O-R-Y. 


And that day, sing is 5. / 


Culver, too, is devoting its resources, men 
and machines entirely to war production. 
We are building a remarkable airplane for 
the Army and the Navy. When this most 
important job is done, the lessons we have 
learned will make possible the speedy pro- 
duction of the new Culver Victory Model — 
the pilot’s airplane that anyone can fly. Safe, 
economical, within the price range of all, 
the high performance of this cross-country 
light-plane will win your stamp of approval. 
The Culver Victory Model is worth waiting for! 


FREE Ask for FREE packet of beautifully illus- 
trated Worth Waiting For postcards. 


CULVER AIRCRAFT CORPORATION 

Dept. F23, Culver Airport 

Wichita, Kansas 

..I want to be among 
the first to receive 
specific information 
about the Culver 
Victory Models as 
soon as it can be re- 
leased. 


. Please send me your 
FREE PACKET of 
illustrated postcards. 
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PARKS LEADERSHIP TRAINING 


Prepares You for the Part of 
A LEADER IN AVIATION... 


he commanding place being 
taken by Aviation in social and 
economic affairs is of first importance 
to you who are considering prepara- 
tion for a career in one of its fields. 


The aviation industry has the vitality 
of youth. Development and expan- 
sion are constant. Parks graduates 
consistently have advanced to posi- 
tions of responsibility. 


As Aviation assumes still greater pro- 
portions, it will continue to offer se- 
curity of opportunity to you who are 
qualified to assist in its development. 


You now are considering Aviation as 
your career field. You can have a part 
in its development —the part of a 
leader—if you make that your objec- 
tive and then prepare for it. 





Scenes are from the Secure complete information on Avia- 


Pee OO SaaS Sa tion’s career opportunities and the 





preparation necessary to achieve 

them. Use the coupon below or a 
RECOGN ITION re ee ot penny postal card — write for the new 

ended % . Parks catalog. 

PS A =, 

Federal approval longer than ony ’ 

other aviation schoo! . PARKS AIR COLLEGE 

Is accredited in its Aeron¢ ‘ \ —— 154 Cahokia Road 


1 by the 
Engineering School : eee — ‘ . 7 
sntendentofPublic Instructior East St. Louis, Illinois 


1) 


Super 
e 1938 in The Directo 
sities, issued 


{ Edu- 


Included sinc 
of Colleges and Univer 
by the United States Office ° a : 
Prot steba . PARKS AIR COLLEGE 
154 Cahokia Road, East St. Louis, TMinois 
Please send me the Parks 64-page cata- - 
" 4 Lene f log giving complete details of the courses 
ino we ‘ af] ; j offered in commercial aviation training. 
nt of 25 buildings devo! ~ ; 4 


Has a capacity for enrollr 


commercial aviation st 


pia 
school purposes entirely ys ; Name... ..ccccsceees odennsdebeuse Ame. csiee 
Maintains a faculty-student rote : 4 Oh.) OED: Sov Cebnk jicshuswhsn govccdtndetie © ’ 
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of approximately one to 


S — 
a ely Wes City.................-.-Zome....State.... 
Open to high school graduates igen PREPARAL “— le S 

i the upper two-thirds ae RSHIP Enrollment limited to Male Students. 
e renkiog & ‘ LE ADE Summer Term begins July 10, 1944. 


of their classes. 





Copyright—Parks Air College, 1944 


& Announcing the SPECIAL Summer Term 


A special 1944 Summer term’s work is being offered for students who have completed three full years of high 
school. It will open June 12 and close September 1. The term’s work will include 354 hours of instruction and 
10 hours of flight training in the “‘personal plane,” the Ercoupe; the latter is elective. Write for detailed information. 
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